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(54)Title: DRUG COMPLEXES 



(57) Abstract 

Drug complexes wherein a carboxy (C M )alkyldextran polyalcohol, which has been treated under such conditions as to allow the 
substantially complete formation of the polyalcohol, is bonded to the residue of a medicinal compound such as an antitumor agent via a 
spacer consisting of one amino acid or a spacer consisting of two to eight amino acids bonded to each other via peptide bonds. The 
complexes are excellent in the tumor site selectivity and thus can exhibit a high antitumor effect with relieved expression of toxicity. 
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a^^r^l W094/19376 +y;H^ft-5^t©^^t^ 

n>^#) ois^s cornel- * frx* ~> jismz^LK^gm m*. 

K * V ;u b -> > £<DMft\ t _L§fi^*gSB# i^x^-t-^lT^lti^ 

tSi^ • + U T-©jfil+^tt<i:tn:K3»Sft*©M^J (Hl0dB2fcDD S 

^MtStlfe, 279, 1994); r^fcg-^f- K- K* V >U t"y >I^Cit5 
W0t-f*F«3«»HRtifi:l»»«l*J 9 I B ^Ittil^tliS il, 292, 
1994) ; m9@W3EM»»l*!I-fe5 (E»Stt«£#) ^i 1 *. D-9. 1995 ; 

^WMr>>^^^A, EWfc^, 51, 1995) 
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*3&Wmz>it±J£.G>WRZM9rlr'<<mm&M W094/19376 ^fcM^SftfclB 

izt><?>&&mufr£ Lxm^zt, &^'&<Dmm&&mm^t>tz^x-mmmxm 

irJf&SftT^* — 3«k #teliffi«SftT^SC<!:*ji,t>rtfLfco #18^12- ft 
2—8 i©7 ? yt^^^5^-t-^LT*;^"+->C H 7;i'+mx 

if / < 4 r ju k 1m s ft fc tttttttt 5?. © © JS5£ L < « * M © if # 

)Vx&ZZ£*W&t1rZ±MM®&'kfo ; rt^+^C^T^^-r+x h 5 > 
jj! u 7;^-;W^;l/+:+->y *-;U-r*x h 7 > f> 'J T — frX$> Z> 

mftm*%$L-fzvimmw ^mmm^^xm^m^m^mmntuo^ 
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afctfKs ttMMMW K*v;l/tf->>X« (1S,9S)-1- 7; 7-9- xf;H- 

o-2, 3- Kp-9- Kn + «>-4- 7 f-^U-lH, 12H-^ > V'[de] If -5 7 L3', 4' : 

6,7] -f > F 'J 7 [1, 2-b] U >-10, 13(911, 15H)- i?* > S_tIE3S«»ate 

(-x-z- tiJMcftr i y®?(X) i^zKI^T $ ;i(z) <t#*ft€^h,N5taii!ij;Rtf c 
C^SSo ->^3S^e>N ZtiZti 1 fSOTk^J^&tf l f@®7jc^S^[^^ 

flTKtiT i /iA^'J -> >T*>*±§B3BWig'£#: ; (N 5fciffi)-Gly- 

Gly-Phe-Gly--C*S±ie^TO^ ; ftMi&#J©aS©#A:ft# 1 — 15 

> 0£ L < li 3~10S*% > $ ^fcSfifc L < « 5-6 MX ©IBffl-C*>S_h 

U«i LT> HgN-Gly-Gly-Phe-Gly-COOHT'^&ftS^T^ 

617; FMltfc^ gf^"T> K©C5fUS*< (IS, 9S)-1- T = / -9- i^7l/-5 
- 7;U7j-n-2, 3- i?t Ka-9- >W Kn + i/-4- y ^;U-1H, 12H-0 v*[de] t°5 7 
[3',4':6, 7] -1- > KU [1,2-b] 4- 7 'J >-10, 13C9H, 15H)- ^t>®l-7;;i 
tmr i Fm&L1z±SmtoVL'kW \ (1S,9S)-1- 7^y-9- 7;l^n 
-2.3- 5>fc Ka-9- Kp**>-4- 7 f-;l/-lH, 12H-0 V[de] y [3', 4' :6, 
7] > K U v 5 7 [1, 2-b] *y U >-10, 13C9H. 15H)- 2^* >«53I©#A«*< 2—10 

>I'J7;^-M^ #^fi 5,000-500,000 0$£ffl. L < (£50, 000—450, 
000 ©fESk L < 12 200,000-400,000 ©|gffl©^;l/^+->y f-;U-r*x 

h 5 >tf >J 7^3-;n?**), *7;u***->y f-;HtJg^«/&MIS<fc/ct>0. 01-2. 
0 ©fggk 0^L<(i 0.1-1.0 OlEffl. J;^0^L<(i 0.3-0.5 ©$SfflT*>£ 
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vC 1 _ 4 T^4-^f ; ^-X h 7 U T^-^O^^M** 5, 000—500, 000 
©$5ffl> L < 1*50, 000-450, 000 ©t&SU ck «9 L < (i 200,000-400,000 
©fgg]T:£>*K ^^^^->C 1 _ 4 T^ + 7HbJ^^M^a**/; <0 0.01-2. 0 ©IE 
gk £?£L<(i: 0.1-1.0 ©ISlk =tO$?^L<(i 0.3-0.5 ©fEHTfc^o 
* ^ -> y f-;i/-r + x h y# U 7;^-;Wftt)jif* -v 'J 7-i ItHi 

©/ctf)©*^*^ i'C^T^ + A'f^X h 5 U T;Un-;KD^ffl ; 3£tH" 1 (i 
©T $ /^^/iSX^-t-XIH/f Fl^L/: 2-8 1@©T = ;t^&tt5 
X^-t-^LT*^+^->C H 7M^f+X h ^ >tf U 7;^-;l/igIf[: 

^ 1 EI ii . *H^©I»ffi^ (M8-cmmLtz±>(D) ©GPC f-^-h^^-TB] 
i3|li, ^IS^©^*!^ (^J9T-^itt/cfe©) ©GPC ^i--h^^t-0 

^4 01*. ^mwo-mvow&fa (#j 9 Tgsatu *:*>©> ©^m®jRx^^ h 

^51111*. ^^©IS^^I* (#iJ10T§!ijtL/c&©) ©^MiRx^ Mb 

16011, *5S^©M3^# (#J15Ti2i£L/c£>©) ©GPC T-v-hZfr^m 
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f 7@li, *WA<DMfaQL&i* («U5T«j&L;fcfe©) ©^MMx^? 
£^-r0T#>£ o 

#80(4. ^b^MS*!^!* (W28T«j&Lfcfe©) ©GPC f-*-h£jjrr0 

^9HI^ ^^©MJ&^ft (^J28T^itL/cfccD) (0^«l©iR^^^ h;b 

#100(4. *55BJi©l(8'»tt^ («29"e«i&Lfct>©) ©GPC ^*-h£^lT0 
T*> So 

#110(4, (#iJ29TMi£L/c*>©) 0fWWx<^ h ;u 

#i20ii, #ifeiyj©S!«Mt'&(* («34T«3&tfct>©) ©gpc ^-^-v^-rm 

#130(4. #36iy!©&«fttt'&f* (0J34TSSa£L *:*>©) (omW&WQL*'*? b fU 

#140(4. *»«U1©3(&»1*&# (0>J39T£!ii£L/ct>©) ©GPC f- + -h£^-T0 

#150(4. ^mmmtyfe'kfc (fll39T«a&L *:*>©) ©^i-MM*^? 

#160(4. #3gHJJ©l!i$H£'£# (fl»J41"r«j&Lfcfe©) ©GPC f- + -b£^lT0 

#170(4. *%H^©36ifttt^# (WI41-C«jftLfc*)©) ©*^*l»JR^^^ hfr 

#180(4. ^^©igWg'&t*: («44"CjRatLfcfc©) ©GPC T + - bZfjk-rm 

#190(4. #SfcU3©36tttt'&# (^44T»itUfc*>©) ©^tMftJRx^* 

#200(4. *&w<Dm®>m&fc cwrraKiSL *:*>©> ©gpc ^^-h^^-r0 
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mimi*. ^mM<Dmmm.^w (WT^L^fc©) nm'A-m.m*^? 

W,22m\$. *I^0«^ (#iJ55T'ML/c^©) ©GPC + 
m23lll!i> ^^©M^t^i* (WC^itLrck©) ©^kMfcx^ 
fj24EH;U ^f^©^*!^* (#i]15T§^tL/c&©) ©te^M^^-rElTfe 

H HJ3 £ « -r s /c & © S & © W M 

L/c 2-8 1@©T ~ y^^^^SX^-^-^^LT^^^'^vCj^T^^^-r^ 
L T S : i ^ t ^ 5 7 1 d K ? v ? it-Sty ft 

So 



ISB^^-^^ D-NH 2 , D-COOH, D-COOR, D-OH, D-SH. D-CONHg, D-NH-COOR 
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(R liffiiT;^;^) ti$ti5^ mMitittyoWmteZ: tiffti D-NH- 

(D-NH-CO-Q ^i), D-CO- (D-CO-NH-Q, D-CO-O-Q, D-CO-S-Q tea), D-CO- (D- 
CO-NH-Q, D-CO-O-Q, D-CO-S-Q ti if), D-0- (D-O-CO-Q, D-O-Qtt if), D-S- (D-S 
-CO-Q, D-S-Q4'i'), D-CONH- (D-CO-NH-CO-Qft if ), D-NH-CO- (D-NH-CO-O-Q, D- 
NH-CO-NH-Q/<£ if) tl^n^ (rt v ^^{t^-^-tmMit^B^tCD^^ 

little ElEfl:^©^!*. x^-t-©N»7; yiXliC*iS*;l/^+ 

t-7^y>C, 7* U •% v > > > -> ? p •> f - > s e>^JXf>, f >7*7X 

87746 ^fg^iEife^n/cKM^U. 0 £ L < (iff 2 tlfc (IS, 9S) 

-1- 7-7-9- xf;H- 7;U^-n-2, 3- i^t Kn-9- 'W Kn + i/-4- y t^- 
III, 12H-0 V[de] y [3\ 4' :6, 7] -i > K U ! J J [1, 2-b] #/'J >-10, 13C9H. 

i5H>- /i^©tfiJW»j©«**JQF3aicffl^sc«i:3&<-c**o sfc. mz. 

ifcE^'k Xli^7xtAi> 7il/7xtA|, y^P7x7"^> ^77D7x>, 

EM^icaS i 5 x ^ - 1 - <!: LTIU HSOT = JWtfrbUZTs 

^-^-Xli^7°f- KM-^U/c 2~8 1@©T = 

©7; y M&Vt)Jltf*i'>l'mfrt> J ttl*:tl 1 fliOTK*!®^^ 1 <@©7.k^S£ 
U iX7f KCD^ai (N^C^T = 7 m%.VC3lffi<DJj )ls#*-iyJl<mfrt,Z 
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h 7 > ^ 'J 7^3-;v©*;i'!K+->;Hi:x^-t-©N^S^i7 

£-^#)T:k£> >J ^>ii©a -7; J MRV e — T I J * ft ^tlfft© T S 

ft^i©^S (tflJX.ti'J^U > v?T i >tt <!:© i^T i >©3SS^ 3^ ?&#£:*© 

x^--9--©T i / »E^m#*;:|K^3ntti>a<. 0J*.«\ X'* -X- 
Z-T'I^nS-M^f K®ai (X tei$7k1£T i /&©^2S£^U Z tt&zKttT 

»©&££* u -x-z- f22$7ki*feT = y«(x) cb^Kttr = y skz) <t#<*n 

^nN^SSHWSL^C^SISflWtttoT^^f- K^U/c^^^^- K©N5MS©T ^ 
y C 5fc$ft © # ;u # * -> ;u2£fr £> * ft ? ft H@ © tR^JSK^S U : H@ © 7jc^» 

ttT i y^<t ITIi^ #Jx.li\ ^'J->>. 77i>4Ml^5Ci*<T*5, 
x^-^-^c©ct 'J*-?* KftatOtSIOiSLffiyiJ (flfliLti-X-Z-X-Z- -X- 
Z-X-Z-X-Z-nc £") Lt^TU^o 
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mi^it, ±ga©x^-^--(cpi^$n^ c < , ^ffii^j©^^^ 

t-^HRt^M*^^o ncfc. -nigra ^ ±t5it©ii^Mi:*ruTii, 
m k i^sgs © m.m<t&® -r * - 1 ^ -c # s ±ib © x ^ - -9- - * s# -r s c 

KK*J*i;£«*<N5Mrr*!K C5|C»«irE*'ffc^tt©Si»3&<te'&"r«o D-Phe 

a»*tj$«©:fc/N* H>V^f->>^b/;lM^© Walker 256 *B^7 -y h 
{r*f-r^m^J©^IS©effi. Walker 256 S«7 y h©l«i:fcl^I 

K+V;Utf2/>ir#UT« (N ^)-Gly-Gly-Phe-Gly-#OSI^ia{riS»S©E2S 

ik&®*mm-fz> c c taws u^o 
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-Leu-Gly- 

-Tyr-Gly- 

-Phe-Gly- 

-Gly-Phe-Gly- 

-Gly-Gly-Phe-Gly- 

-Gly-Phe-Gly-Gly- 

-Phe-Gly-Gly-Gly- 

-Phe-Phe-Gly-Gly- 

-Gly-Gly-Gly-Phe-Gly- 

(b> mmm&&ifcmttz^x^-v- 

-Gly-Gly-Phe-Phe- 
-Gly-Gly-Gly-Gly-Gly-Gly- 

(c> mmm&frtt.&#)>^£^x'<--v-- 

-Phe-Phe- 
-Ala-Gly- 
-Pro-Gly- 
-Gly-Gly-Gly-Phe- 

(d) mMm&fr'hz^x^-y-- 

-Gly- 

-D-Phe-Gly- 

-Gly-Phe- 

-Ser-Gly- 

-Gly-Gly- 

-Gly-Gly-Gly- 

-Gly-Gly-Gly-Gly- 
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l>Tfe«kl^ 0 a-D-1,6- M-^OtiJ^^ 85%JL^±. 90% J£U:, X(i95% J^_t 

n*£^a<. mx.\* 10,000 sa^s 2. 000, ooons©kccu $f*L<n 50,000 

»b 800, 000HJg©fe©£ffl<^£ C ir^T^^o *^**->C 1 _ 4 T^U4 i ^36* 

^BfcB^ a-^o^/nt't^t, a - ^ )V - a - 9 n JVf o t° 

^-^p;l/7°ot°t>i, a -> /3 - 9 ^Jlzfa \£Jf >68> a- 

•>C 1 . 4 7iP + ;Kkt5: ii: «fc Off -5 c <h^T^-5o 

^*>t*fcli^©i»l, zKtfTFtt^LlOO ^gJK©fijK$EH-C*fe#tt^L 
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;u *" * •> C j _ 4 T ^ * Mb © RfoHBt*&m £ U T A3 ^ 5 n y WfcCj _ 4 7 >U * ;u # 
■5 ^^li^H#{-^l^"^*"5>o -r*x h v >tf U 7;u=i-;u©zKg^K*|"rs 
*5 0.01-2.0 ©ISSk £?£L<(i 0.1-1.0 . ck «9 U < 0.3-0.5 ©$SBT' 

m-emifcLtzm&K 5,000*^ 500, oooss> l < 1*50,000-450, 000 

i^lftK (2200, 000 -400, 000 i^Tfe^o 
±ge©77^^^->C 1 _ 4 7;L/+;U-r>x h 5 >tf 'J 7/1/3 -;Hi. + 

^h^i:77;U^+->C 1 _ 4 7^^^T : >x h 5 >tf U 7;l/3-;l/io^i Itli, 

x^-t-^LTi^t^iM^f:iiTii, ±ta©ct 9 latf^ti 

1#£§!i5t-r S C £*>•<-?:£ 3 0 X^-lr-- £ f-Zl/^+X h7>*'J7 

j],zj-jU<D*j £<Dj&&lt^ — J&WCIi. X^-7-0N«7;y 
S£ tj/I"^^ ^;l/-r*x h 5 >tf U 7;l/3-;b0*yl/t*+ WUg££B&7 i 
KM^CJ; ^i^^^S d £{Cck <0Mf£~e£ Z>o t>^> t$>, X^-V- t*JU# 
f;l/f+x h -7 'J 7/1/3 -^0*;l/*"+->;l/^£0^^(2_hi££D fe© 
KPSJgsn* d tltti < . ffeOfls^tt^-P 1 Xli 2j^±©x^--*-£*iJffl L/c 
M^"C£> o T & J: c> 0 #'J*-t3> x^-^-©C^^#;u*'+ wi'S£/7;i/*:4-v 

i±Tfc<J: < > xfWv?7; >^©v>7 £ Wb^^X^--^- £ LTffl 
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J&J:lffl^£iIl£©I&7fc|&£-£lh 0J*.tf, N, W-Vf? 1 K 

(DCC) ©J: M'-^>^n7W*/^'-^; K^> l-i^7U-3-(3- S> ^ f- 
/^nh°W #;1/>J?SM I K(EDAPC) ^©#;U#iM 5 K8NM*U 1-t Kn 
> V" h 'J7 V- MHOBT)© ct 9 <C< y V h 'J 7 v'- ^ifji^cD h 

4-->^;l/rH"^.;l/-2- xh + H2- h + U > (EEDQ) ^i'^ffil^Ii 

ffrjcti, 0.1 ~30M%. *P^L<^ 1~15M%. $<i(i^^L<IS 3~10«4 
y h =7 y# U T^-^ir^A^n^lg^fc^aS©^^ 

AlZTFZfttz &©K|5g^£ft6 c itittl^ TfEx^- A(r fct^T. E^-ffc^-^ 

Tie x * - a ^ \z li . u r ;i/ ^ - ;u® ©*$]&#{&© Mix (i 2 1@ © * ;i/ * 
+ -> y ^ )vm *< # A $ n fc © * * #J^lft (c L fc a< „ iig © |g#i*t 
^#©£&^M#te±i£*£/£JiM£©$ t) L J; r> T^fiKc? tl £ ©Tlite 
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2) NaBH 4 



CICH 2 COOH/NaOH 



R,: -H or -CH 2 COONa 
R 2 : -H or -CH 2 COONa 



Blo-Rad AG 50W-X2(H + ) column 




R,: -H or -CH 2 COOH 
R 2 : -H or -CH 2 COOH 



R,: -H or -CH 2 COOH*NEt 3 
R 2 : -H or -CH 2 COOH«NEt 3 



1) Gly-Gly-Phe-Gly- NH- A 
EEDQ 

2) NaOH 




=NH-A 
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EIM©iS^^fcX^-f-0N«7 = y 5 £ ill 

h g 7^+;i/7 — 1> N-y ^;ut°n g N-y ^;u^;i^ g 

y>f;l/7;;t°'J^> (DMAP) ^^OWHItgSOig^ffl^SC i^pJfgT^So 
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•r + x h 5 >tf y 7^3-^) &m#>x&titzM*PM 1 8&R&m3fl • ifc^SGti^ 

©&5»tt*W*-S©^l#fc&3&©* + y T-t LTf^T*0, #S£HJ3©lSS#Jlg 

©mtrtt^i*© iPTK^a? * n „ asm l tz mMit&fa a<3ga& & 
fii*#jcis^$nn£i^. asm. E*ffc^tt«£**j£^sB£*fc^tt©8t5 

^©ftmnc^^r^lllLT^-r^^TfeSo W&tf. #IH§¥6-87746 -^£#R©fjt;£ 
1-500 mgfiJg. Sf£ L< li**jl0~100 mg ©«SfflT— ®tS:# U 3-4 il^tfC^O 

©^jtwt-R^^ns-ijitt^o mmm*. ta-nh- j 12, #h^6-87746 
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a-nh- TS^nsis^b^a*^©^^ h >^^^M^b< tenuis© ^-rti 

U -D51-7059li^J55{r^$ * +■ V - *©l»^^t 0 

jSHiSftSUr^Lfc^ 0. IN TkWMt-t- h U A7jcS«[iC^f»LT 0. IN Jgffi?"caS 

U ^ A±g©7.k*g$t£ Bio-Rad AG50W-X 2(H + §D ti =7 U {C# LT^$£?3!#£f&tg 
l-Cttfii LTffli>fc. c©K»*^rjeii»*© 0. IN 7K^<b^ h y AzK»«i= 

^)sl> 7iy-^7n>^f>iax o. in iM.m-?mi£Ltz 0 mn&vmm. 

& sGngX 0. IN tKM^ h U ^ A7KS*©0r^5fl*!l** adnlK 0. IN mB.<Offi 
5t*£ bdDiU l-MbfeZ 13. 4(a-b)/[s-5. 8(a-b)] ©SlKJ:*) 

tfr (362 nmfttS) frt>%LlbtL 0 ££>}r, y^j|»D;0|fri:f otff-,/: (* 
5 A : TSK gel G4000 PW^ : 0. 1M NaCU ffiM : 0. 8 ml/min. *7 5 A&g : 

40°C) o 

mi : 3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 9 =DX-8951) 



H 
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Boc-Gly-Gly-Phe-Gly (600 ng)*J«fctf N- t Kn + ->X^->>^ $ K (160 mg) 
£ N,N- i>yf;l/*;PA7; K (20 mDfcj&JBO. 4 'CK&ip Lfclfe* N.N'- v 
•>^n^->;^w;-^; K (280 mg) «lto - ©*«[J=#R! 3 P6-87746 
■^&*R©«S^2 {Cielfe^tlTtE^b^©^ * >x;U* (600 mg: ±f£ 

£$g©^M]50iCfet££ft/c*L^) t h U xf;l/7 S > (0. 16 ml)£fgM L/cN, 
d-yyf;^>;^7; K (30 mD&ffi&flnx. "T. mitTl^^ \mfflmW LtlW 

7 -f - (Jgffijfc : 0. 5X^81*^5?^ on/ * > : / * y = 10:1 igflfc) fi 

ssu-raiiafli'&'ft (i.o g)£?#fc 0 

1 H-NMR (DMS0-dg)5: 8.40 (d, 1H, J=8. 3 Hz), 8.10-8.17 (m, 2H), 7.91-8.01 (m. 
110, 7.78 (d, 1H, J=10. 75 Hz), 7.32 (s, 1H), 6.94-6.96 (m, III), 6.50 (s, 1H), 
5.57 (t, 1H, J= 4. 5Hz), 5.43 (s, 2H), 5.23 (s. 2H), 3.77 (dd, 2H, J= 5. 85Hz, J 
= 8.80Hz), 3.70 (d, 2H, J= 4. 40Hz), 3.65 (d, 2H, J= 5. 35Hz), 3.56 (d, 2H. J= 5. 
85), 3.15-3.25 (m, 2H), 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.86 (m, 2H), 1.35 
(s, 9H), 0. 88 (t, 3H, J= 7. 35). 
Mass (FAB); m/e 854 (M+l) 

#|J2 : 3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) ©-£/& 

Boc-Gly-Gly-Gly-Phe (600 mg) *> «k O'N- t F'n + yX^->>^ • K (160 mg) 
aN-y/f^*^7; K (20 mDC^gL, 4 °CiC#£p L N.N'- v •> ? 

o's*->;Urt/A/*K*:>>r S K (280 mg) ^iiL/: 0 d©fg^i;: DX-8951 ©y ^> 
(600 mg) £ MJ .xf-;l/T S > (0.16 ml)**|? LfcN, N-^ > f-;U* 
K (30 ml)Stt*jD^.T. aBtTlwM-ClBI^IHHK^ Ltt**^St&**fco 

0. 5XttBft*'S-tfy^ dd/ ^ > : / ^y-;u = 10:1 Stt) T«Mfi LTWI£.4t&to 
(700 mg) 

^H-NMR (DMSO-d 6 )<5: 8.57 (d. 1H, J= 7. 8Hz), 8.19 (d, 1H), 8.05-8.07 (m, 2H), 
7.79 (d.lH, J= 11.2Hz), 7.32 (s, 1H), 7.10 (d, 2H, J= 7. 8Hz), 6.93-7.03 (m, 4H), 
6.51 (s, 1H), 5.52-5.55 (m. 1H), 5.44 (s, 2H), 5.18 (d, 1H, J- 18. 5Hz), 4.84 
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(d, 1H. J= 18. 5Hz), 4.57-4.59 (m, 1H), 3.57-3.71 (m, 6H), 3.15-3.25 (m, 2H), 
3-00-3.02 (m, 1H), 2.80-2.90 (ra, 1H), 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.86 
(m,2H), 1.35 (s, 9H), 0.88 (t, 3H. J= 7. 35Hz). 
Mass (FAB) ; m/e 854 (M+l) 

#|J3 : 3*-N-(Boc-Gly-Gly-Gly-Gly)-NH-A (A-NH 2 =DX-8951)©^/& 

Boc-Gly-Gly-Gly-Gly (120 mg) is J; £>'N- 1 Kn + yx^->>^ $ K (39 mg)£N, 
N-y/f^;^7; K (20 mDd^U 4 TiCftip Ltzfe^ N, N'- v->^n-\ 
4- v;U*7;b*">M i K (70 mg)£ttL/c 0 C<D}M{;: DX-8951 <£> y ^>x;l/^ 

(150 rag) £ h'Jif;l/7; > (0.039 ml) L/cN, N--^y 

T= K (10 ml)fgfl££#[l;LT, «T(C^^T16B$M^L^^^SlJ;^-ti-^o - 
E! U »■> 'J*y;^7A^D7 ^'77^- (^ttSiS : 
•^^DD^>:^y-;b = 10:1 *g$0 TffM L Ttlgfi-fb^J (100 rag) 

/Co 

^H-NMR (DMS0-dg)5: 8.40 (d, 1H, J- 8.3 Hz), 8.10-8.17 (m,2H), 7.91-8.01 (m, 
1H), 7.78 (d, 1H, J= 10.75 Hz), 7.32 (s, III), 6.94-6.96 On, 1H), 6.50 (s, 1H), 

5.57 (t, 1H, J= 4. 5Hz), 5.43 (s, 211), 5.23 (s, 2H), 3.77 (dd, 2H, J = 5. 85Hz, J 
- 8.80Hz), 3.70 (d, 2H, J= 4. 40Hz), 3.65 (d, 2H, J= 5. 35Hz), 3.56 (d, 2H, J= 5. 
85Hz), 3.15-3.25 (ra, 2H), 2.40 (s. 3H), 2.05-2.25 (m, 1H), 1.86 (m. 2H), 1.35 

(s, 9H), 0.88 (t, 3H, J- 7. 35Hz). 
Mass (FAB); m/e 764 (M+l) 

#i]4 : 3'-N-(Gly-Gly-Gly-Gly)-NH-A (A-NH 9 =DX-8951) h 'J "7 n@^j&©^#c 




3'-N-(Boc-Gly-Gly-Gly-Gly)-NH-A (A-NH 2 =DX-8951) (79 mg)£ h 'J 7Jl<*vW? 
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m (3 ml) JC^U immmWiLtZo U J-fc (30 ml)-C#fl& 

^20, 3-9 (30 ml)T5»£ 2mftr> tz&^ ii^x-f^t^lT, 

^II-NMR (DMSO-dg) <5 : 8-59-8.61 (m, 1H), 8.50 (d, 1H, J= 8. 3Hz), 8.21-8.27 (m, 
2H), 7.91-8.01 (br, 3H), 7.81 (d, 1H, J= 11.2Hz), 7.32 (s, 1H), 6.50-6.52 (br, 
1H), 5.57-5.59 (m, 1H), 5.43 (s, 2H), 5.23 (s, 2H), 3.80-3-82 (m. 3H), 3. 70- 
3.75 (m, 311), 3-15-3.25 (m,2H), 2.41 (s, 3H), 2.05-2.25 (ra, 1H), 1.86-1.88 
(m, 2H), 0. 88 (t, 3H, J- 7. 35Hz). 

ir^x h 5 >T2000(10 g, 7 r^^->Ttt^, ¥i^#-?M 2,000,000) £ 0.1 
MM3g»$t (pH 5.5, 1,000 ml) fCigJS? 3 h U ^ A (33. 0 g) 

©7j<^ (1000 ml)£jfjnx.7^ 0 S&ftLfctfS. 4 o CT10BfBlll#L/^ i^lx>^' 
-J n-;u (7.0 ml) £fln*^ -BMWl^o Tk&TT 8 fomfci- h ') * 

A7Kig^^ffl^TpH^7. 5 dlUMU/Co TK^b^^^^- h U (14 g) £#llx.T 

ist- mmwLtzo &mm**}%L, wm-c P H5. 5(rii^tT4 o c 

T 1 mmWLtz^ ?K/%T-C 8 M7kM^ h U 0 A7K^^ffl^TpH^7. 5 fCf§ 
7>#'J T^^-^fi/Co CCD7=' + X h?>t' 'J T 7L^-;U£pH 3. 0T 1 B#^#l 

*v - y ? x-100)^T'l^*L. /l^ilTilf+x h7>^'J7;^-;b (2. 
0 g)^Hfc 0 CO^M©^* (y^«M> h^>») li. 220 K 

-©Mx^x h7>^'J7;^-;l/ (1.8 g)£, 7kmit-l- h'J^A (10.5 g) 
£7k (45 ml)K^LT#£*l£7.R*MKlra;i> -£tz 0 ZOMW^ 

ymr-c^y 9 ajmm (15 g) ^m^xmm^^tzm. ^^mffifci&z^tzo 
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* ^;Ux*X h =? >tf U 7^3-;l/©t h U •> Ai& (1. 8 g)*#fc 0 - ©^fl©?* 
-Pit (¥Jl<ffiM, f+xH>P) [2330 K T*<3s tifUtf+i'* f-MfcStiO. 

8 T' O /C o 

_hlS©#7l/*>->;< y^P-r^x h7>^'J r;^-;!'®^ h U Atg (300 mg) 
£7KK*§fc?U Bio-Rad AG50W-X2 (200-400 ^ 7 ->a, H + S) 77 ^ A (1.5 x 
8. 6 cm)t::©-tK *K"CiStB L/c c c ©fgtMfc h y xf^r i > (0. 5 ml) &jja 

;UT>^-^Aj^ (380 mg) £?#/c 0 *;^;+y/fil/f + X ^Vl'JT;^- 

jvcoi- b y ^ a^ 300 m)$:±BZtfflm^t> 5 AiiLi, # 71/ # * •> y ^-;u 

■r^X h5>^'J 7^3-^0 h 'J xf;l/7 >^-x.^ At£ (380 mg, 400 mg) 

/Co 

m 6 : ^;U»'4-'>y f/Pf^x h7>l'J 7;Uj-;bg>y- h y ^Ai^tDM 
_hS£#iJ 5 /bsK+S/ /• T^U-r^X h 5 > <J 7^3 K U ^ 

(0-15 g) 7K^^by- h "J "> A (1.05 g) £?k (4. 5 ml) »LT#^ti5 

Tk^Kiinx.. SS«$tfco :©Mi:Wtt)^D^i (1.5 g) 
fciJll&TigjBa-tirfcgU Mt?18l^iaiStc:$#fco -®S^^ttpH^8 KM 
SEU 90 ml ©/- 9 J -;^i:«TW:i> 3 M t&1t± b 'J 9A« (0. 15 ml) 
^JUDx.-C. «fmLfcfl:»*ai'C^« (3500 rpm, 8 #) K£*)M&iz 0 d©iM£ 
J 9 J - 7j< (5 ml) dfg^U 3 M igffcy- h ') O A?K« (0. 

15 ml)*aiiE.fco ^<0**«*5 'J^77^^- (0.45^m)rfllifiL. ttjft^ 
35 nil©Ji^ y -^ICiTLT^ WttlLfeitR^^ll^KI (3500 rpm, 8 #) K 

hvtfTK 77 -y Hryfr^m. 6,000-8,000) £fflt^T, Ijifc/fcKtt LTjgtfr Lfco 

3®«Trttt*i 'J*77-fW- (0.22/£«)raaLfci*cflfo|*9g*iu-t:*^**+«> 

y f-A^+x h 7 >tf 'JT/^-wt h y Ai& (0. 18 g) £*#/c c d©^© 

©77 7t/***->/: f^Hfcft (T^*U«5Efe) tel. 2 T*^fc 0 
ft] 7 : / ±As7j±Z> h7>^'J T7l/3-;Ucpy- h 'J ^ AJ^©^j% 

^ij5T#/cffi^^+x h 5 y t;u=j-;u (0.2 g)^. TK^by-hy^A (o. 

84 g) £tK (6 ml) ICjgfrLT#e>n5*J6?ttlwin*.. M-C»j»**fco -©*§ 
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3 m mti- v vyi»7kmm (0.2 mi) ^tjo^t, ^TtaLtzttm^M^m (3500 

rpm, 8#) iCck^^fe/Co - ©&!££ 7 9 J - L /c^. 7K (5 ml) tr 

f£S?U 3 M mt± h U VUijtf&m (0.2 ml) *»D^.fc 0 COtK^* S U 177 
(0. 45jum)T7llIl^ iftiK& 35 ml© i ^ y - ^tcijgT LT. flrtfi Lrt: 
fcMR*aS'M9*i (3500 rpm, 8 #) CiOliifco - ©ifc»*i * J - L 
tz'fe^ 7Kic*gj$L. mtrWk (x^^ h7-f 7 K * * b*7frtt 6,000-8,000) 

UOA±& (0.20 g) ^#7t 0 c©^W©t8Sj36*fcf5 0*^*"+->y f-^KbJg (T 
;u*7 'J«jei&) ii0.4 T&ofco 

#ij 8 : TjjMjjJ^ ±2kzl±Z b 2 >^ !i n-;l/-Gly-Gly-Glv-Phe-NH-A'(A 
-NH 2 =DX-8951)©£-J& 

0IJ 5 7*7 71/*'* -> y f- 71^ 4- X h 5 > <J T 71/3 - JU© H 'Jif^V^ 

-OAiM (380 mg, ts 71^4- •> y * M\M 0.8) aN-yyf^/^7; K (30 
ml)Jw»j|¥Lfco C©^{C. 3*-N-(Gly-Gly-Gly-Phe)-NH-A (A-NHg =DX-8951) 
(D V x ) 7 ^*vWWL$& (49 mg)©N,N-yyf^*;^7; K (5 ml) feWi, V 
iJxf;l/7; > (0. 017 ml) „ Y + i/il iVX—fr -2-x h4-> -1,2-0 t Ko 
4-->4-7 l> > (380 mg) ^J«7JD^. SST- Ltt *:<, C©S 

J£8E£1 M 7K^b^- h U •> A7K^T pH lOKWSEL*:^ 25 ml©^ 7 -71/* 
(I 5 ml foiflfcc C©®^C3 M mti- h U A/)c^ (1 ml) . ^xf 
7Uai--r;U (5 ml) &tia*.T. tit& LtzttWi*M<bfrt& (3500 rpm, 8 #) ICit) 

w©fcfcft£*KK*8#L. 3!#rlR U^n^7K # «> ht7^i 6,000 
-8.000) ^ffl^TM7KJ-*f LT^t/f U i£#fF»3tt£ S 'J*77^H- (0. 22^m) 
■eML/c^. itfeftiftLfco *§&ftfcfi&JiE«fe£7.K (30 ml)i:!gil, 0.1 M 
■fcWtit+ h U * A7K**T?pH U 37°CT 1 ^HJSILfc. ^ ©M«^± 

iatKtjUcjai#f ufcft. a*rrt**5 'j*77<;^- (o. 22vm)x*mML. mm 
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jKJKL-raUIS^tt* 289 mg ?#/c 0 #<ffc£-«»# 0. I Mi&^ h U A7Kf£$iC?g 
GPC (777 A : 3^-1«£*±l^ TSK Gel PW-4000XL : 0. 1 M NaCl, 
: 0. 8 ml/rain) t^t/rLfc^ & tf^tt^o WMx (0. 
1 M MJxIft, pH 9.0, 0.25 mg/ml) £ ^ti^'^i 1 &t>'|g| 2 (r^-T 0 
^£D|g^b^#/mS©#M^0. 1 M h'JX,MM (pH 9.0) ^T® 362 nm irfctf 
StMi:i^^T^il/;<i:C5 5.3% (W/W) T*o/;„ 

#J 9 : ^;l/^K^->y tJkzJLZ: Lz_>jjL!j T^U J -;l/-Gly-Glv-Phe-Gly-NH-A'(A 
-NH 2 =DX-8951)-£/& 

3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) (50 mg)^ 4 i UrU*© 
J: « Bocfl:LTf#t>n£ 3 ' -N-(Gly-Gly-Phe-Gly)-NH-A© h 'J 7^;*d@£ 

tt'JT^n-^Oh'Jxf^j^t-^^ (380 mg) fC#A LTflf^fc^ (300 
mg) ££-fi£L/c 0 ^t&<&>}& 0. 1 MJ^>fb^ h U ^ A7K?£$nr GPC 
A : TSK Gel PW-4000XU jgft : 0. 1 M NaCK Mt3S : 0. 8 ml/min) 

-c#flrL &tf#<L^®^mMlx^ b;u (0.1 M h 'J 

pH 9.0, 0-19 mg/ml) ^ft^nEI 3 RVm 4 tC^-r o ^^©(S^Ht^^ 

^©^•»^0. 1 M h U Xif^ (pll 9.0) 4*-?© 362 nm icfcit £P«;g(iS-^ 

T^»L^c!:C^ 5.3% (W/W) -C£>o/c 0 

#|J10 : ^^yyf^ftX h v >^ ') 7iP3 -^-Gly-Gly-Gly-Gly-NH-A'(A 
-NH 2 =DX-8951)0£-/& 

3'-N-(Boc-Gly-Gly-Gly-Gly)-NH-A (A-NHg =DX-8951) (41 mg)j(>> 4 £ PHi© 
»J;i3tt Boeft LT*#£>n£ 3'-N-(Gly-Gly-Gly-Gly)-NH-AcD h V 7 )U?t- affi 
#'J 8 chl^liO^iefclC^oT. «<i 5 * + ■> y f Jl/f + X h 7 > 

# g T;1,zj-;1/cd h g At£ (380 mg) LT^fe-ft^ (190 

mg) ££-/&L/c 0 *<t&W<D'%tmmi&*^? (0.1 M h 'J pH 
9.0, 0.34 mg/ml) £g] 5 K^-To ^{b^©IS^<b^^^©#a^0. 1 M h 'J 
X*g«r$ (pH 9.0) ^T © 362 nm tC ft ^®Mi:lo'^T^I L K t C 6 5. 
3% (I/I) T&oTto 
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-vvxmmfaM Meth a mm ixio° m& balb/c i©|7-)x (7 mm) © 

^Klgl^T^^ffiLT Meth A Jfi^ x£fpj& L (1S7E) «, 7 BgCff 
#fflS^7j<fr^ft?t/c^J9cD^^#:* Meth A JB*S^ «5 X OMMSftd 4 0^ 

b{?J4©^i:f ottBOC {tlt#t,n/:5 HgN-Gly-Gly-Phe-Gly-NH-A (A-NH 2 
=DX-8951) ©MJ7Wnft|!i) (iMlT & -o /c c 





&#M(mg/kg) 






7.5 x 4 


76 




1.875 x 4 


46 




0. 9375 x 4 


36 


m 9 ©ft£$j 


1.4° x 4 


94 




0.7° x 4 


59 




0. 35 1} x 4 


41 



mntmme>J]'&^£ OMeth AfBJS^X^fPJ&L (1£|6E) > 7 Bg{-#>J8 

S^'^J9©^^^i*^mie]^t^^cDtn:M^ffi^J:bKL^o zvm^ 

fommitm CDm&li. (£^1^*)-Gly-Gly-Phe-Gly-NH-A' > (£:&|I^H*)-Gly 
-Gly-Gly-Phe-NH-A ' > mMfc&Qll * /c 0 7^-t-^^t5 : i^i < g 
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&-^M(mg/kg) 






60 


77 




20 


59 


#J 8 a>4t&® 


10» 


85 




5» 


76 






98 




2.5 1 ) 


87 



r + Xh7 >T500 (10 g, 7 7 i^->7m ^T-i 500K ) £0. 1 M &B*&® 
ffi (pH5. 5, 1000 ml) i:^U aS a S fJfSft * MJ «5 A (33 g) (1000 
mD^iO^fco i63tL/i:*<t»4 , C-C10Bfafil^Lfc^. (7. 
0 ml) £2)0*.. — Bftfi£f$L/c 0 Rt&«*8 M ?KM^ h U •> AzMgjfcfcJB^TpH 

* 7. 5(rii^L/co TMfrfb**** (H g) zmx-T-mMLtz^ -mm 

WLtz 0 MT'pH 5. 5KfMLT4°CT- 1 B£IHIfll£# L fcSK 8 

M TjcEMfc^ h U A7K^TpH 7. Tigifc 1 £*#/c 0 JglJC, f+Zh 7 > 

T500 (10 g. 7 r^i/Ttt!!, #^S500K) ico^t, _hlB©— igOSfP^fi 1 ^, 
^$[2£?#/c 0 -r*Xh7>T250 (#10 g, 7 r )\>^? i/ T#M, fr^M. 

250K ) IIO^T, _hl£© — &©»fl!£?T<,^ M3<tM4^|#/; 0 :tlbOg 
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<D^^n^tz 0 ^B^^$^tfc, f*7h7^n^3-^ (25 

COx + x h =7 ¥ t;u=>-;u (11 g) £ N 7KStffc^- h U Q A (46. 2 g) £7K 
(330 ml) »r*^LT#^nS**ttt-JnpLN it fz 0 

^T-Cty^n^fti (66 g) £1JD § liBT-ftSlEStfc. - 
CDJKCE^^^TpH^ 9 KiBgL*:^ AWt7 „ ? x-30 Wk%mi^tcmW>MM& 

7|^7>l ¥ T7U3 — 71/®^- h 'J >7At (13 g) £t#/c 0 - ©#){f<£>5H^l: 

^;V7 >^iH) li 228K Tfc»K *;l/^*«>^ T )Wt&te 0.4T*o/; 0 
co^j;^'+y y f;bf + x h 7 U 7^3-;l/©t h 'J 0 Ajg (600 mg) 
£7KK$&#L. Bio-Rad AG 501-X2 (200-400 ^ y *> a. . H + M) # -7 A (fig 
44mm, 5 $ 210mm) id ©-tK TKT^mU/Co h 'Jxf ^7 ; > (0.93 

ml)£ftlx./c^ aMStt*LT«ia-ffr£«& (690 mg) *»fc 0 
0J14 : 3'-N-(Cly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) h ¥ Dft^igO^fiJc 
^IJ 1 -e#/c3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) (79 mg)£ h 
iJ7Wnfti (3 ml) 1 BfP^Kfff L/c Q * * J - to 

(30 ml)-C*j#£-2lPk (30 ml)-C##&£ 2[U^To7^^. M^^-^ 

^•ezJfe^LT. SSE'fb'&tt (80 mg)£f#/c 0 

^H-NMR (DMS0-d 6 )5: 8.53 (d, 1H, J= 8. 3Hz), 8.40-8.48 (m, 2H), 8.28 (d, 1H, 
J = 8.3Hz), 7.95-8.07 (br,3H), 7.81 (d, 1H, J= 10.2Hz), 7.30-7.37 (m, 2H), 7. 
15-7.30 (m, 5H), 6.50-6.55 (br, 1H), 5.50-5.57 (m, 1H), 5.41 (d, 2H, J= 7. 82Hz), 

5.25 (s, 2H), 4.55-4.62 (m, 1H), 3.55-3.92 (m, 6H), 3.15-3.25 (br, 2H), 2.98 
-3.03 (m, 1H), 2.73-2.82 (m, 1H), 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.84-1.92 

(m, 2H), 0.88 (t, 3H, J= 7. 35Hz). 
#iJ15 : * h v I) 7^3 - ;1/-Glv-Gly-Phe-Glv-NH-A' (A 

-NH 2 =DX-8951 )©-£*£ 

fl|13T?#fc*7^#4- -> * J-frTf-X h7>^'J 7^3 Y ¥ -7 Ai& (400 

mg) £ h 'J xf;l/7 Ai& (470 mg) iC^&U N,N-^^f ^*;I/A7; 

K(30 ml) KjgA?«*-ti:fco CO^tC. 0U4T#fc3'-N-(Gly-Gly-Phe-Gly)-NH- 
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A (A-NH 2 =DX-8951) O h »J 7 * v WtW&M. (62 rag)CDN, li-i?/ *)V*)Vl*T I K 
(5 ml) h 'JxfiH- X0.02 ml) „ 1-^ h * > ts frK—h-l- 

•>-l,2- ytKo + J/ + yiJ> (470 mg) £»dJl];i. MLTtST- Bfc}I#L 
^-j^ ^/c 0 C©S^©5 ml-T'o^^lO ml ®x^y-^j:i|7Lfc„ 

^ntc3 M tg-ft^ h 'J ^A7jQgi® (2.5 ml) . v^^l^-ir^ (20 ml)£jf][]x.T. 
#rtt} L/cftl^^L^BlKcfc loM&tZo ^(Dttm^O. 5 M igfl:^ h U ^A7Wg$K 
*§*PU 7jc?#T0. 1 M Tmtiti- Y 'J ->A7K^TpH 9iClE^L7c^ jg*/rM (X^ 
? h^^TK ii-j Yy>r7^m. 6000-8000) ^ffl^T. M7KC5t LTiW Lfc<> 
:S#rrti$£ ; U #77 - (0. 22p)t«L/:i, ?$«lt9(iEMi 

(600 mg) £f#fc 0 *-fk^tt*0. 1 M ±Mfb^- h U A7K?§^{r^|?^ N GPC (* 
7 A :1V- TSK Gel PW-4000XL. MM : 0. 1 M NaCl „ : 0.8 ml/min)T'# 

ffl/fctt^ S^-fk^C^I&IRJRx^^ h7U (0. 1 M h ') Xf&ffiffi., PH 9. 

o. o.i mg/mi ) ^^n^'nu 6&r>'ia7 Kin-fa *ik&®<Dmmt<kVom&(D^ 

4*0.1 M h U Xl» (pH 9.0) + 362 nm CiJfj^f McS^^T^i 
L/c etc: h 5.8% (W/W) T&oTCo 

#J16 : 3'-N-(Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) h U 7^tnftflgCDM 
^iJ2Tl#7c3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NHg =DX-8951) (79 mg)£ h l> 
y;U7)-nM (3 ml) fC*g^U l«|Lfc 0 U ^^/-;K30 

ml) T#&£2IIU -X^y-;K30 ml) 2 tfijfr o ^S^-t^U 

HSE^^(80 mg) *»fc 0 
^H-NMR (DMS0-dg)5: 8.62-8.66 (m, 2H), 8.23 (d, 1H, J= 8. 3Hz), 8.18-8.20 (m, 
1H), 7.98-8.10 (br,2H), 7.79 (d, 1H, J= 10.7Hz), 7.32 (s, 1H), 7.09 (d, 2H. J 
= 7. 3Hz). 6.93-7.03 (m, 4H), 6.50-6.60 (br, 1H), 5.52-5-55 (m, 1H), 5. 44(s, 
2H), 5.18 (d,lH,J= 18.5Hz), 4.80 (d, 1H, J= 18. 5Hz), 4.57-4.59 (m, 1H), 3.57 
-3.71 (m, 6H), 3.15-3.25 (m. 2H), 3.00-3.02 (m, 1H), 2.80-2.90 Cm. 1H), 2.50 

(s, 3H), 2.05-2.25 (m, 1H), 1.86-2.00 (m, 2H), 0.88 (t, 3H, J= 7. 35Hz). 
0117 : ijjV^±jyJ_ ±Jl±±_7 : h 2 >^ V y 71/ 3 — 7U-Gly-Gly-Glv-Phe-NH-A ' (A 
-NH 2 =DX-8951)cD^j& 

mis-e&tiij ->y i-jitj-x h =f u t )\s(D-t- h u ci. 
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0 g)£ |> ijxf;b7>^-0Ai(U g) Kg&U y-^fW^7 i K(90 
ml) (l^M$i±/Co CcD^j^iC. ^J16^#/c3'-N-(Gly-Gly-Gly-Phe)-NH-A (A- 
NH 2 =DX-8951) © MJ V )l>* nifil (158 mg) (DN,N--^/f^*;^7; K(15 
ml) *M> h ') xf;P7 ^ >(0- 05 ml) , 1-^ h * > 77 ;l/^"^;U-2- ih + v- 
1,2- 2>fc Kn + y + y U XI. 2 g) £JI|M#dra?U agft LT^ST—M^ 
£SJ££-t!-^o c©Ml£^©5 mlTo^#lO ml ©x^ y - ;^i:«Tl/:o -ft 
{13 M iMtt^- b 'J ^A7K'/g$i (2.5 ml) . v> jL^/Ui--x-;K20 ml) ^flnx-T. #r 
[Ul/cMe^Si:^^^ ZOitmZO. 5 M h U *A7K2S«Ki§ 

ML. *#T0. 1 M jmtiti- V U ^A7K^T pH 9 ^M^Lt^ mm (X^ 
^ h;H7K ^7 h^^-fft 6000-8000) £ffl<^T. fcfc7,Kt~*t LTigtfr L/c 0 
»fr*!$C£ ^ iJ*77-fH- (0. 22 ft m) -catifl L /c|&. L Ttf ifilb-^ 

(1.4 g) ^#to *^H©E1^^W©^1^0. 1 M h >J (pH 9. 

0) ^T© 362 nm K tt &?R3feSK&o*^T5£;fi L/fc £ - 6 5.2% (I/I) Tfe-o 

/Co 

#J18 : Boc-Gly-Phe-Leu-OH© ^Dc 

H-Gly-Phe-Leu-OH (3.0 g)£ 50K v^*" 1 /- >7jog?&(48 ml) KirajL-OjOfc Lrtio 
Kl N TRSMt^ h U ^AtK^(9.45 ml) t (Boc) 2 0 (2.27 g) ZStH? 
***f>(24 ml) immWLtZo Steele 1 N JgHfc(9. 45 ml) ^JDtU 

«f«jE*«*Lfc 0 # b ntii^ ■> 'J * t" 5 a y d ? f ^ 7 7 ^ - (igfflift : 

^nny7>:/7y-^=5 : 1 flgfjfc) TTllili 5 g) ^#/: 0 

#|19 : Boc-Gl y-Phe-Leu-G ly-OBzl <D & f& 

^J18-C#/cBoc-Gly-Phe-Leu-0H (2.4 g)fed:D c N-t Ko + ->X?'>W ^ K (656 
mg) &H,H-i?J rfrKfrUT S K(50 ml) KiSflPU 4 °C {;: L /c N.N'- 
S? p^+i/;l/*;l/7jC^>r S K CI. 17 g) ^»L/^ 2Bf^^U/Co 

fl£fr H-Gly-OBzl © h S/;Hfcttt(1.9 g) t b »J if-^T = >(0. 79 ml) £*gft?L/c 

N,N-i^ f-7U*;UAT ^ K(40 ml) Sitt^iD^T, ^2&TM6B#Htli$ Lttrt<£MlS 

(i§iM : f J9auJ : / 9 J -;U = 50 : 1 J&ift) Tffti LTSJIB-ffc^a 

0 g) »o 
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H-NMR(DNSO-dg) 6 : 8.20-8-30 (m, 1H), 8.12 (d, 1H, J= 8. 3Hz), 7.83 (d, 1H, 
J= 8. 3Hz), 7.32-7.37 (m, 5H), 6.89-6.95 (m, 1H), 5.12 (s, HI), 4.52-4.59 (br, 
1H), 4.34 Cdd, 1H, J= 7. 3Hz, J= 15. 1Hz), 3.93 (dd, 1H, J = 5.5Hz, J= 17. 2Hz), 

3 .84 (dd, 1H, J- 5. 5Hz, J= 17. 2Hz), 3.54 (dd, 1H, J= 5. 9Hz, J= 16. 7Hz). 3. 
42 (dd, J = 5.9Hz. J= 16. 7Hz), 3.00 (dd, 1H, J= 4. 4Hz, 13. 7Hz), 2.78 (dd, 1H, 
J= 8. 8Hz, J= 13. 2Hz), 1.50-1.65 On, 1H), 1.45 (t, 2H, J- 7.3Hz), 1.36 (s, 9H), 

0.86 (d, 3H, J= 6. 4Hz), 0.82 (d, 3H, J= 6. 4Hz). 
m2Q : Boc-Gly-Phe-Leu-Gly-OHg) 

^J19T'^#/cBoc-Gly-Phe-Leu-OBzl(l. 7 g) £Ifc$?.^;K30 ml) tJ 9 J -Jl 

(30 mi) ®m&m-m^mmz-&tz^ 5 % Pd-c 0.5 g)*:&n>u mmjt^n^-t^ 

Kl£itt*»iflU tttt*«E«BLT. mZik&W) (1.15 g) &ftiz 9 
#121 : 3'-N-(Boc-Gly-Phe-Leu-Gly)-NH-A (A-NHg =DX-8951)©^^ 

#J20T#/cBoc-Gly-Phe-Leu-Gly-OH (200 mg) teJ;Z>'N-t K n 4- > X t> •> > -f 
^ K(58 mg) ^N,N-^>f^twlA7; K (5 ml) iC^#PU 4 0 CC?££|] L 7t|&, 
N, N'- v\Jrisjlij)l<tfiU i K (104 mg) ^jjU^xmm^ -tr^o Z. (Dig®. 

iC DX-8951 >X;U*>$i& (224 mg) th'Jxf^7;> (0. 059 ml) £ 

mmLtiti^-'J / f;P*;l/A7 5 K (5 ml) Tg&^Jto^T. ^TC^igT16Bfr B 1 

a-7 h ^5 7 -i - (man® : 0. 5 % ^^^^od> ^ > : y ^ / -;l/=10 : 
1M) T-JTS^LTMIfi^^ (200 mg) <H#/c 0 

^H-NMR (DMS0-d 6 )5 : 8.35 (d, 1H, J=7. 8Hz), 8.08-8.18 (m, 2H), 7.75-7.85 (m, 
2H), 7.32 (s, 1H), 7.10 (d, 2H, J=6. 8Hz), 7.08-7.13 (m, 3H), 6.85-6.95 (br, 
1H), 6.40-6.65 (br, 1H), 5.52-5.55 (m, 1H), 5.46 (d, 1H, J=18. 5Hz), 5. 37(d, 1H, 
J=18. 5Hz), 5.24 (s,2H), 4.44-4.52 (m, 1H), 4.15-4.25 (m, 1H), 3.68-3.72 (m, 
2H), 3.40-3.52 (m, 2H), 3.15-3.25 (br,2H), 2.85-2.95 (m, 1H), 2.65-2.75 On, 
1H), 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.80-1.91 (m, 2H), 1.50-1.65 (m, 1H), 
1.45 (t, 2H, J=7. 3Hz), 1.35 (s, 9H), 0.88 (t, 3H, J=7. 4), 0.86 (d, 3H, J=6. 4Hz), 

0. 82 (d, 3H, J=6. 4Hz). 
#J22 : 3'-N-(Gly-Phe-Leu-Gly)-NH-A (A-NHg =DX-8951) h U 7 ng^i^®^ 
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^J21T'#/c3'-N-(Boc-Gly-Phe-Leu-Gly)-NH-A (A-NH 2 =DX-8951) (97 mg)£ h 

^MDfti (3 mi) K-mfrL, lmmttcWLKo yg^^u **j-)vm 

ml) X^m^2m, -x^7-;K30 ml) 2 HJfr o fcfc. 3a?S*i--r^ 

tll£^^(95 mg) £f#/c 0 
*H-NMR (DMS0-d g ) S : 8. 57 (d, 1H, J=8. 3Hz), 8. 47 (d, 1H, J=8. 3Hz), 8. 32 (d, 1H, 
J=7.81iz), 8.17 (t, 1H, J=5. 5Hz), 7.81-7.91 (br, 3H), 7.79 (d, 1H, J=10. 7Hz), 
7.32 (s, 1H), 7.21-7.23 (m, 5H), 7.12-7.17 (m, 1H), 6.45-6.55 (br. 1H), 5.57 
(q, 1H, J=4.4Hz), 5.43 (d, 1H, J=16. 1Hz), 5.34 (d, 1H, J=16. 1Hz), 5.23 (s, 2H), 
4.67 (dt, lH,J=4.0Hz,J=9.0Hz), 4.31 (dd, 1H, J=8. 5Hz, J = 15. OHz), 4.0-4.4 (br, 
1H), 3.74-3.76 (m, 2H), 3.56 (dd, 1H, J=6. OHz. J=16. OHz), 3.41 (dd, 1H, J=6. OHz, 
J=16. OHz). 3.17-3.19 (br, 2H), 3.02 (dd, 1H, J=4. OHz, J=14. OHz), 2.70 (dd, 1H, 
J=10. OHz, J = 14. OHz), 2.40 (s,3H), 2.05-2.15 (m, 1H), 1.85 (dt, 2H. J=7. OHz. J 
= 14. OHz). 1.50-1.55 (m, 1H), 1.45 (t, 2H, J =6. OHz), 1.35 (s, 9H), 0.88 (t, 3H, 
J=7. 4), 0. 85 (d, 3H, J=6. 4Hz), 0. 80 (d, 3H, J=6. 4Hz). 

#i]23 : t) )Vtf*ri/ t j-^^^-X h 7 U T J± g - JU-Gly-Phe-Leu-Gly-NH-A ' (A 
-NH 2 =DX-8951)©^J& 

&\IZ-C&tz*> Jbtf* is / f-^x + X h v >^ U 7;l/3-/l/© h U xf ^7 >^e 
-->At| (690 mg) aN-^yfW^AT; F(50 ml) KfeM$-ittL 0 Z.<Dm& 
#iJ22T#/c3'-N-(Gly-Phe-Leu-Gly)-NH-A (A-NH 2 =DX-8951) © MJ 7)1* a 
(95 mg)ON, N--^y f ;P*;VA7 ^ KC10 ml) MJxf^7; >(0. 

03 ml) . + v> b K □ * / U > (690 

mg) £JIHMJx.> gfiT-Bfettff I ^ ^>Stc> $ -ti" Z.(DfcJfcm<D5 ml-To^- 
ml (Dx.? J -;^i:iTl/:o :lii:3 M mt± h U ^ A7KiM (2. 5 ml) 
„ jr. f-rt/i- 7^1/(20 ml) £JJt]*.T. #fm LfcttR^SfcWfrlfcK <£ *5 %t#>tz 0 
Z&ttmZO. 5 M A±&7j<{;:?gft?U tK?#T0. 1 M tKSH!^ h U AtK^T pH 
9 {cii^L/cm. MVrm (x^? h;l/#TK 77* h*?^* 6000-8000) 
<^T, M7K^*fLT^/rb^o 2!#rrt&£S 'i*77^^- (0.22/!i)TiIL 

ti, attt^aittfaftUTWia^^Bj (600 mg) *'&tz 0 ^t^mommit^m 

Mn^MZQ. 1 M h U XM« (pH 9.0) ^T© 362 nm tc fc(t 6^7tJgCSo*t> 
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T$iLf:iC6, 4.8% (W/W) Xh^fz 0 

i^ + x h^>T500 (50 g, ^r^vvTM, 500K ) £0. 1 M TOM 

ffiWL (pH5.5, 5000 ml) (i^L> M^ry^-h h .j ^A(165. 0 g) ©7Ki^&(5000 
ml) ZlM7Liz 0 ^3feL^^t> 4 VTlQBmmWLtz^ jcf- v > 7* 'J =i - ;K35. 
0 ml) fcj&ll*.. — Bft*»L^ 0 &/M£8 M 7kWUt± h ') ^ATK^^ffl^T pH 

7.5 (cp$SL/c 0 TMirrb h u v a (70 g) ^^nx-T^L/c^. — mm 

WLtz 0 RfcmzfctiL, rae-e ph 5.5 icm^Lr 4°cx lmmmwLtz^ s 

M tRMt" h U A7k/M£JB^T pH 7.5 iCgH^L/Co ^ n7>c7Ki&$^£/^ 
:*-^.y7x-5o ^^ffi^TPg^-Mi*^ j: ^\&^m^-com^m^tz 0 m^- 
mfrZ'mm&mLx. t-'*x h^>^ur^=j-^ (27.1 g) ^t#/c G ^©^jf© 

co^ + x h 7 >tf ') t^zj-;K5 g) tKM^- h'J-7A (21 g) £?K (150 

t;^n^ (30 g) ^m^xmm^-^tzm, m&T-—m%.fo£-£tz 0 z^^m 
t^tiTpH^ 8 izm^fzm., '<j*^ v ? x-bo mzm^tzmftifiiMfeiz. x 

>#VTJl<zi->U<Di- h U ^Ai£(5. 6 g) £?#/c Q dO^g©^* (f;L,ii, 
7°;i/7>tl^) li 263K ^;i/* + ->y f MhlliOJ -c#>o/i 0 

C©^;l/^^->y f^l/f^X h -5 >sj? U TJlzi-frOi- h 'J Ai£(2. 0 g) 
7RKZ§ft?U Bio -Rad AG 50W-X2 (200-400 J -yv^. H + ID ii =? A (H^ 44 
mm, S£ 210 mm)i::<D-tK 7KT^tBL^ 0 -©TgHi^JC h U ^-^ )IT I > (4 ml) 

&tin?Ltz^ m^mLxmmt^mc2. 2 g ) £*#^ 0 

#IJ25 : ft7H^->y fv^jr±^ h7>l'J T7I/3-7UO h ') y -^T Ai£ 

^J24T:i#/c^;i/^ + >'y f-A^+x h 5 >tf U T ;P ^ - ;i/ ct> t- h V O AJ^d. o 
g) £7KK*gfl¥U Bio-Rad AG 50W-X2 (200-400 / v > ^ . MegN H + M) #5 
AficD-lt. TK-C^aiL^o ^®^m^*/^^LT^ie>fb^#I (950 mg) ^#fc 0 
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#|J26 : 3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951)i&m*&© 

^JHiimtO^^-ca'-N-CBoc-Gly-Gly-Phe-G^-NH-A (A-NH 2 =DX-8951) (400 
mg) ^#/c3'-N-(Gly-Gly-Phe-Gly)-NH-A h U 7 )l<Jr n I1=gtf££7.k-MeOH (1: 
4) i:^LT, Bio-Rad AG 1-X8 (200-400 / v is ^ . Cl" W) ii =? A (1.5 cm 
x 8.6 cm ) (CCD-tK _hia^-C^mL/c 0 d ©*gaiifc£*8i Lfclfc* L 

•zmmt&m 010 mg) 

*H-NMR (DMS0-dg)(5: 8.53 (d, 1H, J=8. 5Hz), 8.46-8.48 (m, 1H), 8.37-8.39 On , 
1H). 7.95 (d, 1H, J=8. 0Hz), 7.80 (s, 3H), 7.78 (d, 1H, J=ll. 1Hz), 7.34 (s, 111), 
7.14-7.24 On. 5H). 6. 50(s, 1H), 5.56-5.60 (m, 1H), 5.35-5.40 (m, 2H), 5.24 
(s, 2H), 4.51-4.56 (in, 1H), 3.86 (dd, J=4. 8, 13. 5Hz, 111), 3.68-3-79 (m, 3H), 3. 
54 (s,2H), 3.15-3.22 (m, 2H), 3.01 (dd, J=5. 6, 13. 5Hz, 1H), 2.78 (dd, J=9. 6, 3. 
5Hz, 1H). 2.41 (s,3H), 2.12-2.23 (m,2H), 1.81-1.89 (m, 2H), 0.88 (t, 3H, J=7. 
2Hz). 

Mass (FAB); m/e 753 (M+l) 

#j27 : ^j^>y^f^f^7, h7>jp'J7^3- ;l/-Gly-Gly-Phe-Glv-NH-A ' (A 
-NH 2 =DX-8951)©^J& 

— 7Ai&(0. 1 g) *N,N-^yf^il/A7; K (6 ml) iZfefft£*tt: 0 -O^jRfl^ 
#lJ26T#/c 3'-N-(Gly-Gly-Phe-Gly)NH-A (A-NHg =DX-8951) ©iglft£ (24 mg) 
CDN, N-v?y f;l/fwl/A7 i K(10 ml) feifc^ h ij xf ;V7 ; >(5//l)x l-JLh + -> 

^ h*s/-i,2- kd + ->+; y xo. l g) S^st- 

— mmw^tei)iz>%.mz-&tz 0 c©£j£&©5 mi-r-^&io mi ©x^y-^K 

ITLfco :ni:3 M it^T" h U «? A7k*Sifc (2.5 ml) , i? x ;l/ J- - -r ;U (20 
ml) £tD*.T, WteLfctt«*»'C^t!il (3500 rpm, 8 #) iaOI»fco 
$*£0. 5 M <Ett7j<i^fl?U *K&T0. 1 M im<t+ V ■) * ATkiSftT pH 9 t Ltz 0 

aaLttl>tt9S8Ftt*5 y *77 ;l^-(0.22 junOTflfcifiLrt:?^ /^^LT 
«R3e<b^^(90 mg) &ntz 0 *<fc-&«©E*<fc#tt»*©^**0. 1 M h y 7>if 
^ (pH 9.0) 4 3 'T© 362 nm i:*Jl75TOi:io'^Tlilfci C 5 11% (1/ 
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M28 : i] / f^ftX h z >^ !j T;U j -^-Gly-Glv-Phe-Glv-NH-A'(A 

-NH 2 =DX-8951 )©£•/& 

-•^A^CO.l g) «N-^f;Vtw^7; K (6 ml) \zmm^^tz 0 Z.(DmWL^, 
W6Tl#^3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) ffi£Bfc*g (36 mg) 
0N,N-v>>f;^;l/A7; K(10 ml) h 'J xf ^7 ; l-jib + -> 

77 7ix7ti"-;i,-2- ^ h+->-l, 2- t Kn + y + y U >(0. 1 g) ^IIR^nx.. ^2ST 
^B&mf$L*£^Sj££i*/c 0 C©Stt^©5 ml-T-^^^lO ml CD^^y-yU^d 
?jSTt/Co -n{r3M^b^- h U l±7kmm (2.5 ml) „ >>jL?-;Ui-ir,K20 ml) 
^•ilP^T. «fm Lfcfct»*^i>#«i (3500 rpm t 8#) Id *) Sfea6fc 0 d©£tl£ 
£0. 5 M Mi&7iilz.mML, 7K^T0. 1 M frWt4k+ h 'J *7 A P H 12 £ L/c Q 

^e>nfc*»**^*^3i-^y ^x-30 i^ffl^tp^i«af}K^L/; 0 M£ 

lflLtt^»fS*tt4; 'J *7 7 ^ ;U*-(0. 22 ^m)"Cj»jflLfc^ S**&4£«LT 
*lffi^$K80 mg) £f#/c 0 #ft£-^£0. 1 M ig-fk^- h U -7 A 7 kig'/l£irig8?^ GPC 

(777 A : mv~ TSK Gel PW-4000XU Zgjg : 0. 1M NaCU iffiiS : 0.8 ml/min) 
r^«fUfc*&*. &U £ *-fk'&tt©^«l»JRx^^ h 7U (0. 1 M h pH 

9.o, 36 #g/mi) & * ti^tim 8 Ram 9 i^-f 0 *4k&yB<Dm.mfc&ys&<D 

^S£0. 1 M h U X^Mi (pH 9.0) 362 nm i:fcl^«f:i^^Tt 

ILtiC6159i (W/W) T*o/c 0 

#129 : 77 ;l/>-K^->y f;bftx h g >^ 'J T )V=s - ;b-Gly-Gly-Gly-Phe-NH-A' (A 
-NH 2 =DX-8951)©^fi!c 

-r + X h7>T250(20 g, EXTRASYNTHESEi^, 250K)£0. 1 M &&&& 

m (pH5. 5, 2000 ml) KigftlU i®3^^^- h D A (66.0 g) ©tK*£$[(2000 
ml) %mx.tc 0 MltLtefrZ 4°CT\QUmmWLtz&, xfU>/'Jn-;KR 
0 ml) £jfjQ;i, — M#L/c 0 S^^tK^TT8 M 7kM:^ h U ^ A 7 J<^^^ffi 
^TpH&7. 5 JCp^L/Co imit^Omi- b 'J -7 A (28 g) ^An^T^L/c^ 
SfiT- ?fetft#Lfco SES^^Jc^L, fttT pH 5.5 KM« LT 4 1 B#IHHX 
7jc?#T-C8 M TkBft-fk^- h U t> A7.Rig3&£ffl^TpH£7.5 KMSEl,*:„ # 
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?>titz7km%t* v ? x-30 m^m^tzm^mmm^^ 

L T > m^MM Lte l^SiSjR 1 fcWfco SlJKs x*x h 7 >T250(50 g, 
EXTRASYNTHESE^, 250K)£0. 1 M (pH5. 5, 5000 ml) ir*g 

ML. « a h "J ^A(165 g) ©7X^-^(5000 ml) £-#nx-/c 0 jft)teLtt*<& 

4 , C-C10BI8J!K#L;fc8U xfi/>^'ij 3-M35. 0 ml) £#0^. — IfeaH^Lfco 

-ffc* b U -7 A (70 g) &Mx-'C-mf& UfcflL IfiT-ftffijllfco KJStt* 

tk#u ftse-c ph 5.5 izmmbx 4°c-c immmwLtz'i£, h 

-30 »*ffl^fcR^iljlftc«k K*^LttogHS»# 

-50 flg^-iiafl-r*®^'^ v 9 x-30 M^fflt^T^77-^-®7>^l^*Ls mk 
KftLTf+xh^^'J?;^-^ (25.7 g) *Wfco - ©^M©^*. (^ 
jftaft. ^^7>I$) i*> 47K Tfeo/Co 
c©ir*x h 5 >tf «jt;U3-;K5 g) tKM^ h U (35 g) £?K (150 

^/tv^mfc (50 g) *iin>L"c*#¥$-frfc^ ^iaTi8^sj^^-ii-fco -©£ 

h 7 'J 7;1/3-;kot- h u >)Al(7. 2 g) -©4M ©^i (y^vflfc 

i®. 7 c ;i/7>iH?i) li 127K t£>>k *;W^yf^ftKli0.8 T&^/c c© 
77;U*'*-> ^ ^U-r + X h 5 U 7^3-^©t h U ^ At&(2. 2 g) *7Kf-*l? 
U Bio-Rad AG 50I-X2 (200-400 * vis*., H + S) (EM 44 mm. 

210 mm)K©-tK TjcT^tH Lfz 0 COgffi^tC h 'Jxf ;l,7 ; > (4 nDfciD* 

7>t--)Al (2.69 g) £f#/c 0 

t& (2.67 g) e,N-7^W/^7; K (200 ml) KmBLtz 0 C©$gfl£ll. #J 
2 i|^Hi(C^J?5cL/c3 , -N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) (350 

35 



WO 97/46260 



PCT/JP97/01914 



mg) frZ>MntmWl<Z>Jjfe-Z$&Boc 4bLTt#^n33'-N-(Gly-Gly-Gly-Phe)-NH- 
A (D h >J 7 aWtWOMt h V x-f-^T I > (0. 116 ml) £N, R-'JJ f;b+wl/A7 
= K (10 ml)i:^^Ltit>n-5Mv 1-i b * •> # ;l>* i;U-2- xh + H,2 
- v>t KD + i/ + y U> (2.67 g) aN-v^>f^*^A7; K(10 ml) L 

3 M mti- b U O ATk^tt (100 ml) 8 ml-To^#30 ml (Dx.? J -;U«f 

CiTlto ZtlZ'tUCS M Jg-fb-*- h U AtKS*K (1 ml) „ -?xf^x-f;b 
(5 ml) ^jtJD^-T. WmLfeit«*ai'l>^l!i (3500 rpm, 8 CJ;i3l^/; 0 d 
(Dttm&T-Z h y-Clfc&Ltz'&, *k Ki8#U 3 M j*4t± h U AJ!fC»tt(10 ml) 
*iJ[I 0. 1 M 7mit± h 'J O A7RJ§ffiT pH 9 ClSL, 37°CT 1 BffM 

urajgE-fb^ (2.30 g) £?#/c 0 *-fb^tt*o. l m jtgYb^- h u 

GPC (*7A:fV - TSK Gel PW-4000XL, : 0. 1M NaCK fttiS : 0. 8 

ml/min) "CML/c^^ &^*-ffc^tt©^*ftHRJRx^^ h ;u (0. 1 M h 'Jx| 
W, pH 9.0, 0.20 mg/ml) ^^n-t'ti^lO&VHlltc^-ro *<b-&»ft©BS8'fb'& 
ftiSSo^l*0.1 M hyxMflfot (PH 9.0) 362 nm 

o'M^tl/:i:5s 5.8% (W/W) T*ofc, 

$J30 : aju#*y y_±ikx±Z b z ># 'J 7;i/3-^ug> h y jg^kZ >^-Q a% 

•r + X h^>T10 (20 g, 7r^vy7m ¥*^^S10K ) ©0. 1 M fftftjg 
M (pH 5.5) ^ (2000 ml)K. ifi3^^^- h'JOA (66.0 g) ©7X^(2000 
ml) ZlmzLiZo mytLte&b 4 °C-<?l0Bmm.WLtz&. if- U n-;K14. 
0 ml) — BfeJWLfco £tfr«£2k?rFT8 M **<b^" h U •> A7kJgtt*/B 

1>T pH 7.5 KKMSLfco *3frfb*tf** h 'J OA (28 g) £in;iTig»? L/cgK 
SST- Bfettt^Lfco U pH 5.5 KlBfi IT 4 °CT 1 B#fM 

j*Lfc«. 7k#TT8 M #m<t1- h y OA7k&$£fflt^-C pH 7.5 KlSfiLfco f# 
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dcD^Sf©^* (^r^Ms ^^7>^) (is 13K T&o/c 0 

CO-r + X h 5 'J T/1/3-7K3. 7 g) £s TRgMfc-*- HJ OA (25.9 g) £7K 

cm mi) Kjg^ LTnt>nz>*mm~M7L, ^-z-mmm+tzo comi:^ 
^t^/^d;« (37 g) zMz-xmrnz^tzm, m&-c2mmjx.mm£Ko 
z.(D]3.mm&wmT ph 8 kib^l/c^ ^^prv<^x-5M^ffli^c|5g«.» 

+ xh7>#V7;i/3-vK2)^h l J l 7AJa(6.2 g) £*#/c 0 :©*R©^i (y 
;Hi, ^^7>^) ti> 37K T*0> #7U*"*->;< ^HtJ^liO. 9 T£>o7c 0 

C©*;U^'^->y f-7b-r + x h 5 >tf 'J 7 71/3 -;K£>^- h ] ) V Ai£(6. 0 g) £7K 
iC*§#?U Bio-Rad AG 50I-X2 (200-400 > y H + M) J]?2*K(Dit, 7KT 

^HiU^o -©^Hi'&K MJxf^7;> (9.3 ml) £-JjPx.7C^ 
IE^b^#)(7. 2 g) £*#/c 0 

^l30T#/;f + x 17>*'J7;^-;K3.9 g) 7K®Kt^- h U ^ a C16. 3 
g) £7K (117 ml) iC^^ LT^^n^TK^^JCjUU^.. -tfrCo C © 

^fC^TT^y ? n;l«? (23.4 g) £#nx.T7§#?£ tfrtiSL SST18Bf UBS 
j^^-lir/Co COSJS^^^T' pH 8 KH^Ltc^ ;< 4 * v -y ? X-5M£ffi 
[W}1$&K<£ Ofl^L/Co ieil^t««*/I»tt> 77 
y^f^f + X h7>tt'J7^n-;l,ffi^l'J'7Aig(5.0 g) £f#fco -<73#JK<7) 
^* (y ^»afl. yvu^ >ff3S) 12. 28K *) n # v /• fMbSttO. 

5 T^-j/Co JM**'>;« ^7l/-r + X h 5 >tf 'J T 7b 3 - 7KD + V U £ A±g(4. 

8 g) &#l30£H3jiK h 'J xf;1^7 Ai&JC^&LT. 1112^-^(5.6 g) 

f+xl<7>4 (20 g . 4K-6K) £D0. 1 M 

(pH 5.5) *g$(2000 ml) (C N ^3^®^ h'JOA (66.0 g) OtK^^(2000 
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ml) *Jn*fc 0 MytLKfrb 4 mmWLtz&^ ^ U > ^ U a - >K14. 

0 ml) ^fln*.. -ilttLfco S«^7j<^TT8 M jjcUffc-*- h U ^ATjci&jR*^ 
(^TpH£7.5 ICill/Co 7MJf4t h'J^A (28 g) «riW^.Tig»Lfc». 

^S-C— Bfe*l#L7C 0 U MT' pH 5.5 C»fi LT 4 °CT 1 B^Jl 

J^Lfclft* 7K^TT8 M imnt-f- h U »>A**tt«-ffi^T pH 7.5 i:iSL/c 0 » 

/K6.0 g) £*§/Co CCllfO^S (^^-Ms (i. 9KT£>o/c 0 

:of+xh7>#'J7^3-;K2.7g) «th'J^A (18.9 g) ^?K(81 
ml) izm^Lxn^tl67^mm^1]UK., ISTffi^/; 0 C£D^{C7j<^TT 
*j ?njvmm (27 g) *iD;LT»j!$3-a-fc8^ ^ST20B#fHSfS£ -t±/c 0 d©g 
JS^^^T- P H 8 KiMSUfc&x '^tv, ^x-5M*ffi^fclB^«iBj*jr«l:*j 

7>t''J7;^-whij ^a^(4.2 g) &fttz 0 =.<D®Me>ft?m Cffri&m-s 
-fjW7>mm It, 20K T*D, 77;l/*'+->y f-Mb^teO. 9 T&o/Co 

d©*7^*'+v^ f-^-r + x h5>#y 7^3-;i/Ot ^ >) •> AJg(4. 0 g) £ 

wmtmrn^ v u xf^yvt^^Aic^u, ^i^b^as g) *#^ 0 

#>J33 : 7j;U*>->y ^tVt^X b 2 >j> U T;U3-;K£> h ij xf;b7 >^E-fr At£ 
^iJ32T#/i-t : ^x h 7 U y;Un-;K2. 7 g) 7k$Kb^h'J^A (11.3 

g) ^7j<(8i mi) ^^^LT#t»n^7K^^^inx.> mwcmm^-^tzo z^m 

tt^jc&TT*/ * a/i/fflsR (16.2 g) ZK\\?Lxmm-&^K'&, £i&Tl8B#IB!Kl£ 

y ^;l/-r + X h 5 >tf U T7U=i-7U©^ h U * A±g(2. 7 g) £#/c 0 

(y^itifts 7 P 7U^>^^) li, 16K T&tK rtWl/tfC+i/j* *-;Wfc«M:0. 5 
o /Co C ©77;Utf>->y f^u-r^x h7>|y y;i/3 -;u©^ h U Aig(2. 
7 g) *^J30i|^|^(C h ijxf;l/7>*i->A|gi:|f«l / t, *Hl^b£-^(3. 1 g) 
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#|J34 : %JU#± is / ±J^r±X b 2 >^ L! T^U J-;l/-Gly-Gly-Phe-Glv-NH-A'(A 
-NH 2 

^A^(1.5 g) N,N-^^f;^^A7; K(90 ml) 1&BtS-£ti 0 ZOmW^, h 'J 
i^^T = XO. 07 ml) £3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-895D© h D 
T7;U;tn@^iI (210 mg) ©N,N-^yfil/^;^7 ; K(40 ml) 1-x h*-'> 

ti)V^ — )V~2- x K^r->-l,2- yt + U XI. 5 g) £WS#dJDx.. SiSt 

— lfeDH*L<i:*<t»KtK*-a:fco -©St&7j£©5 ml-fo££-10 ml ©x^ y 
iTL/: 0 -en^n{C3 M mti- V U OAtK^ (2.5 ml) „ ^:tf-;l/.x--rM20 
ml) £flnx.T, WajLfcj6t»*iS'C^J!lt (3500 rpm, 8 #) (iJ:0*fe^ o -© 
fcfc»£0. 5 M AiStfcKj&jBU 2ktfTF0. 1 M 7jc$Hfc-7- h U atK^t pii 9 £ L 

zmmLte^m^m-mz i u ^ ^-(0.22 /zm)TML^> 

T*If£>ffc^(1.3 g) ^|/: 0 «:^£0. 1 M h D * A7K^iC^|?^ 

GPC (*7A:|7- TSK Gel PW-4000XU : 0. 1M NaCl, fttil : 0-8 ml/ 

min ) T##rL^Jfl. &tf«:^©^|»Kx^ h ;U (0. 1 M h V X«r 
7®. pH 9.0. 65 //g/ml) £^;n^ft[I]12;&t>'!3 131^1*- 0 ^^©EM^ 
$IS©-^:1:£0. 1 M h U Xlif (pH 9.0) 4>T© 362 nm il 

6.4% (W/W) T£>-?7C 0 
#|J35 : ft;t/^'4-->/- f^f^X y;WJ-JU-Gly-Gly-Phe-Gly-NH-A'(A 
-NH 2 =DX-8951)©£*J& 

^J31T#/c^7i/*'+->y + x h- ^ >^ D t;w=i-;u© h ') if^7 — 
•>Aig(1.2 g) ^N,N-yyf^tJbA7; K(90 ml) ^ft?$-ti:/c 0 C©^!!. h 
'Jxf^7; > (0.056 ml) <t 3 ' -N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) 

© HJ 7;U^-a^i^ (168 mg) ©N, N--^y f;^^A7 i K(30 ml) 
l-xh + ->*;^'-;l/-2- x h*->-l,2- i^t Ka + i/^y 'J XI. 2 g) £H|S#djn 
^-s ^*&T— H^M^L/A^^SCt^-ti-^o C©S^©5 ml-r-^^#10 ml <D^9 
y-z^irlTl/co ^n^"tiic3 M iM-fb^ h U ^A7kzM (2.5 ml) , i^^^ji 
x-t-;K20 ml) ^fln^T. (3500 rpm, 8#) 
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J6/; 0 Z<Dttffl*0.5 M A4foK*w*»L, tK&TO. 1 M jfcgM;*- h U ^AtK^T 
pll 9 il/;„ W^n^TKStt^^W *v >y ? x-3M^ffio^cPlHM^!CJ: 0 
ffifci£Lfc 0 lg£jiiflLttt^a&S£i 'J ^77^ 71^ -(0.22 jum)-t?J*ifi LfcgU 
LT«£ffc'&«K1.0 g) £#/c 0 *^i®Eli^W©M^0. 
1 M h 'JXl» (pH 9.0) ^T© 362 nm i:fclt^^Mi:*^^T^il/:i 

4.8% (W/W) T*ofc 0 
#036 : 77 TMvfr ■> / f-yU-r^rX h v > l> 7 7b 3 - ;b-Glv-Gly-Phe-Gl y-NH-A ' (A 
-NH 2 =DX-8951)©^fiJc 

^iJ32T?#/c^7 7U#+->> h v U T7Un-7U© h U xf;b7 >^e- 

^AJttd.2 g) ^N.N-^yf^^/l'A?; K(90 ml) ^j»$H±^ 0 CO^fC, H 
'Jxf^T; > (0.056 ml) 1 3 ' -N-(Gly-Gly-Phe-Gly) -NH-A (A-NHg =DX-8951) 
© H 'J 7 7b:*nl^ig (168 mg) ©N, N-^y f ;1/*^A7 ; K(30 ml) 1 
- jl h4^>#;U*-7U-2- ih + y-1,2- >> t Kn + -> + y U >(1.2 g) £JHg&to 
tSi:'- M#L^^^SC&^-tt^o ^©£^©5 ml-r'o^i§-10 ml ©j^ 
y-;^i:ffiTl/;o ^n^"fti^3 M &4k-h b 'J ^A/joM (2.5 ml) . -;^^7U 
i-^;K20 ml) £jfjQX.T> U/cM^^C^fct (3500 rpm, 8#) ClckOlft 
*6/c 0 -©&yt£0. 5 M ^7>c^^L. tKHTFO. 1 M 7kWMt± h U ^AtKj^t&T 
pH 9 tU; 0 #^>n/c7K?§^^^^^v „ ? X-3H^fflC^/cPi^M^(Cck 0 
fl£±M L /Co L (, ;'J*77-f^-(0.22 // m) Titi® L fcSL 

1 M h iJXJUft (pH 9.0) 4>T© 362 nm Kfctf^lMJgKSo'^T^MLfci 
:5> 5.9% (W/W) T#>o/c 0 

#J37 : ftTMfjrj^ ^71/^^rX L±>jjjU 7 7U3-;P-Gly-Glv-Phe-Glv-NH-A'(A 
-NH 2 =DX-8951 )©£-/& 

#J33T#fcrt 7U f-rtz-r + x b 7 >tf 'J T7Un ;U© h "J jh^7UT >^&- 
2*^(1. 5 g) HN-y/f;l'twl'A7; K(90 ml) ^JfcS-tf/Co £©$§aftt^ h 
Uif-7UT~ > CO. 07 ml) <t3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) 
Ofij7;btD^ (210 mg) ON, H-i?J ?-7l/*7UA7 I K(40 ml) mm, 1- 
.x h4-->77 7L'^^7U-2- xh*H2- v^t Ko + y + / U XI. 5 g) £Jlg#ctni>U 

40 



WO 97/46260 



PCT/JP97/01914 



]^i:^TW:. ZtlZtllzS M ^fb^ h U ^A7K^^ (2.5 ml) „ 

-r;K20 ml) ^tJD^-T. fiftU U^M^'l>#8t (3500 rpm, 8#) i:«*fcto 

COitt»*0. 5 M Jt±&7ja::^)$L. ?K#T0. 1 M 7j<SHb^ h U ^ AjK^^T P H 

/Co Jgl^ML&^aiSTt^ ^ U l77^;^-(0. 22 //m)T7tiiL/c^. 
^LTmfi'fb^d. 3 g) £?#rc 0 ;^h^©[SIMb^^©^M£0. 1 M 

h 'JXlii (pH 9.0) ^T© 362 nm \Z fctf ^rMgir^o^T^fi Liz t d 6. 

4. 6% (f/W) tfeofco 
#|J38 : Boc-Gly-Gly-Phe-Gly-NH-A (A-NHg =DW-8286) ©£-J& 

Boc-Gly-Gly-Phe-Gly (42 mg) fcJ;tfN-t Kn + ->7^->>^ i K(12 mg) £ 
N,N-i>/ f-7L/*7l/AT i K (2 ml) idTg^U 4 °Cfr#£p L/ct&. N,N'- v> •> ? a 
^^->;l/77 7l/*'^ i K(22 mg) ^jtJDLrCo -©^^{iTffi^ : 




X ^ $ n 6 ItS 1 ®) [(ls,9sH-7; ;-5- ?nn-9- J^/U-2. 3- J?tKP-9- 
Kn + ->-lH, 12H-0 v'[de] t°7 / [3',4':6,7] -Y > K U S> y [1, 2-b] 4-y U 
>-10, 13(9H, 15H)- v>*>: DW-8286]©&m&(50 mg) t hV^^JUTl >(0. 01 
ml) Z-mmLtzU.H-i? J ^7b*7l/AT ^ K (6 ml) ?§^^*tlx.T. IjtlT, g 

2bt 1 6B# iraif l /<£ *< e. £fi> $tto - © stEtt * #cEE3£@ l > mm * •> u * y ^ 

*7A^o7^77-( - (igffiift : 0.5% ii^^^nDy * > : y * y - 
;U=10: ligJBD TfS^ LTHlrMb^(27 mg) £*#fc 0 

^-NMRCCDClg) 5 : 8-10-8.20 (br, 1H), 7.95-8.05 (br, 1H), 7.70-7.80 (br, 2H), 
7.50-7.60 (br, 1H), 7.40-7.50 (br, 1H), 7.10-7.25 (m, 5H), 7.05-7.15 (br, 1H), 
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5.85-5.95 (br, 110, 5.50-5.60 (br. 1H). 5.40-5.50 Cm, 1H), 5.25-5.35 (m, III), 
5.05-5.15 (m, 1H), 4.90-5.00 (ra, 1H), 4.70-4.80 (br, 1H), 4.10-4.25 (br, 2H), 
3.60-3.90 (m, 4H), 3.10-3.40 (m, 3H), 2.95-3.05 (br, 1H), 2.15-2.30 (br, 1H), 
1.75-1.90 (br, 2H), 1.39 (s, 9H), 0.80-1.00 (m, 3H). 

#J39 : ^MtyyfmxF7>^'J T )V J - ;l/-Gly-Gly-Phe-Gly-NH-A' (A 

-NH 2 =DW-8286) 

•y^m (175 mg) ^N-^y F(20 ml) IzmM^^o C©^iC, 

#>J38Tl#^tirt3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =Df-8286) (27 mg)^^ 
#|J4 t mWk£>J] fe~Zi!foBoc 4tLTUh>tlZ> 3'-N-(Gly-Gly-Phe-Gly)-NH-A© h g y 
;P;*-D@^i&(29 mg) d: h'Jxf^T; >(9/d)0N,N-^>f;l/^;^7; K (5 
ml) 1-^ b^r->i7J\y^-JU-2- x^y-1,2- ytKn + J/ + yiJ> (175 

mg) £)!#d)nx.. ^^T— fffem^L^^^Str^^/Co :©ra©5 ml-f'o^ 
#10 ml ©^ y -^tlCiSTL^o Ctl{C3 M h l> * A7kZ&?& (2. 5 ml) 

„ yj^;l/ji--r;K20 ml) ^in^T> (3500 rpm, 8 

#) K J: <9*a67t 0 d©fti££0.5 M ^±M7K(r^L. 7j<?£T0. 1 M 7K®Mb^ h U 
^A7K?§^-e pH 9 tLtZo #£*i/c7k^£/<^ ^ ? x-30 M^ffl^^PS^ 
•Mife^ct OS^L^o M^^L^l^®^^^ ~ U >P77-( A^-(0. 22 #m) 
■catalLfcSfe> SRfel6fllUT«iE'fb^'B) (135 mg) £*#/Co 2Mb£«&£0. 1 M 
th'J -7 l±7)imm^ : feW&, GPC (*7i : IV- TSK Gel PW-4000XU MM : 
0. 1M NaCU M : 0.8 ml/min ) T^WLfctS*, &tWfc^©^m»X 
Mb (0.1 M b 'J^IfS> Ph 9. 0> 99 /zg/ml) * «£ f ftEI 14X^015 
{CtB-To *^tiOgm<b^#J^O^»l*> 0. 1 M h U XW (pH 9.0) «t»T 
© 362 nm (I 6 ®^fC»o*^T^fi L <t C 5 . 6.1% (W/W) T&^fco 
#J40 : 3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DW-8089)©^/& 

Boc-Gly-Gly-Phe-Gly (163 mg)fc <£*>*N- 1 F'n + ->x^->>^ ~ K(45 mg) <£N, 
N-vM ^;U*;UAT ^ K(10 ml) KigffU 4 °CiC?££p Ufc^> N. N'-vS/yn^ 
+ '>7U*;l/^:^^ ~ K(79 mg) £»L/c 0 d ©^^icTIrl©^; : 



42 



WO 97/46260 



PCT/JP97/01914 




xmztl&ik&fy) [(Is, 9s)-l-T = y-9- xf;H, 3- : J t Ko-9- Kn + y 
-1H, 12H-OV[de] h°5 7 ITM'^, 7] ^ > K U vV[l,2-b] * 7 'J >-10, 13C9H, 
15H)- : DW-8089]© h i/Jl>Wt& (170 mg) t. h 'Jxfil'T; > (0.054 ml) 

WL/:N,N-yVf;bt>^A7; K(30 ml) igj&S-ftl* ^MfFK^iST— 
SM^L^^bStt^t/Co C©St&^^Mffi^llL. M£->y#^777A 
? ^77^ - : 0.5^^^^^^^ an* 9> : J? J -;U = 94 : 

6«jft) -C»151LT*IE^«) (100 mg) £»fc 0 

1 H-NMR (DMSO-d 6 )<5: 8.51 (d, 1H, J=8. 5Hz), 8.41 (t, III, J =5. 6Hz), 8.29 (s, 1H), 
8.17 (d, 1H, J=8. 0Hz), 8.03 (d, 1H, J=8. 0Hz), 7.90 (dd, III, J=4. 8, 5. 6Hz), 7.79 
(t, 1H, J=5. 6Hz), 7.53 (d, 1H, J=7. 2Hz), 7.36 (s, 1H), 7.13-7.25 (m, 5H), 6.94 
-6.95 On, 1H), 5.60-5.63 (m, 1H), 5.36-5.47 (m, 2H), 5.21-5.30 (m, 2H), 4.42 
-4.47 On. 1H), 3.63-3.96 (m, 3H), 3.51-3.59 (m, 3H), 3.31-3.40 (m, 110, 3.09 
-3.21 On, 1H), 3.02 (dd, 1H, J=4. 8, 13. 5Hz), 2.76-2.81 On, 1H), 2.13-2.17 On, 
2H), 1.85-1.90 On, 2H), 1.37 (s, 9H), 0.89 (t, 3H, J=8. 0Hz). 
Mass (FAB); m/e 822 (M+l) 

M41 : ^W->yf;l/f^Xh7>^'J TJl a -;b-Gly-Gly-Phe-Gly-NH-A'(A 
-NH 2 =DW-8089)tf>£-fi)c 

^Aig(l. 6 g) aN-y7fW;^7; K(60 ml) fl*gft?£ -t±/c 0 ZCDmMK, 
^J40Ti#^tl7t3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DW-8089) (200 mg) 
frt>M4 tmmoJjfeTffiBoc itLT'&btlZ 3'-N-(Gly-Gly-Phe-Gly)-NH-A© h 
|J 7;VtDg|®igt h 'Jxf ;l/7 ; X0.07 ml) ^N,N-v?y f ;l/*/bA7 ; K(20 
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j£i$©5 ml-f o£#10 ml <bx-5> J -^ClTLto -en^tifc3 M ifrffc^ h U 
0A7K^^ (2.5 ml) „ ^Jt^;l/i-T-^K25 ml) £#nx.T. tfftiJ Ufcfct*#Sto> 

(2500 rpm, 8 530 o Z <D : tkMtk*- 9 J - >U~e#cfr Ltz'ik, 

mML, 3 M i&lt-t- h U •>^7K*ft(20 ml) £Jfl]>U 0. 1 M 7*$?^ h U * 

tt-c pH 9 KSBSSl/fco :oj§ffi^^*v?^x-iO K*fflt^fcR^atai*{i«k 

^J^igL/Co BI*aijaL/j:t^@^ftt*i U #T 7 * -(0. 22 n m) L fz 

SBfej(e*SkLT«IE^tt (1-20 g) £»fc 0 *YL^#J^0. 1 M tg>fb^ F'J-7A 
7MgifcK*§J$¥^ GPC (*7A:IV- TSK Gel PW-4000XU : 0. 1M NaCU 
titm : 0.8 ml/rain) t^Lfcfel, StfWlJOMiMx^? h ;U (0. 
1 M h 'Jx^®f&, pH 9.0, 0.26 mg/ml) £*ft* f ftl216&0 c eil7i::grr o ^kir 
^©E&fb£^3£2l©#*£0. 1 M h 'J Xif I (pH 9.0) t70 362 nm frfclj 
StR3feSfC^o*^T^*L7^<t 5.0% (W/W) -c&ofco 

#J42 : Trt-Gly-Gly-Phe-Gly-OHO J% 

Trt-Gly-Gly-Phe-Gly-OBzl (670 mg) > 10% Pd-C (100mg)fc «k tf^lfcy > 
A (200 mg) £DMF (5 mD + Kj&nx.. 3B#TO^L^ 0 Kl£iK£itjft U ttffi^tt 
EEttHLfcflU M£-> U -h? )\s-h=7 1»>7 07^77^ - (*§J±ii& : v> ? n a 
^*>:/*y-;U=8:l «R) r«fjHLT«ia<b#tt (300 mg) ^|/; 0 
^H-NMR(CDgOD) (5 : 7.16-7.45 (m, 20H), 4.66 (dd, 1H, J=9. 8, 5. 4Hz), 3.93 (d, 
1H, J=16. 6Hz), 3.80 (d, 1H, J=17. 6Hz), 3.78 (d, 1H. J=16. 6Hz). 3.68 (d, 1H, J=17. 
1Hz), 3.23 (dd, 1H, J = 14. 2, 5. 4Hz), 2.90 (d, 1H. J=13. 7Hz), 2.90 (s, 1H). 
#J43 : 3'-N-(Gly-Gly-Phe-Gly)-DXRtg^g>^-fi£ 
Trt-Gly-Gly-Phe-Gly-OH (100 mg) fc^tfN-t Fn + ->X^ -> > $ K(22 mg) 
£DMF (4 mDlCgfrU Jjc&TN.N*- ^ •> ? a •> frtf V 4 I K(40 mg) 
£flDx_4 t C-e2BfPMf$L/Co C©igittKN-;<f-A/*;l>*'J > (0.019 ml) t K 
* V ;l/ tf •> >(DXR) JtgftJtg(92 mg) £Jg#?L*:DMF (20 ml) *-T> 4 °CT 

7 * - cmmm vtvu* ?y •. * ? j -;u= 20 i s«o twssl/c 0 # 
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nh>titz&3i&7k (5 mi) izm 

frLfco -®^i^^AG-lX8 (CI" St) ^AfcilU 7XT7^mL/c^> ? a u y 
?>Tgfct>. «§Ert;<£«BK40 mg) £*#/c 0 

^H-NMR(CDgOD) (5 : 7.95 (d, III, J=7. 3Hz), 7.82 (t. 1H. J=7. 8Hz), 7.54 (d, 1H, 
J=8. 3Hz), 7.16-7.26 (m, 5H), 5.43 (d, 1H, J=3. 4Hz), 5.14 (br, 1H), 4.72 (s, 2H), 

4.42 (dd. Ill, J=8. 3, 6. 8Hz), 4.30 (q, 1H, J=6. 8Hz), 4.14-4.18 (m, 1H), 4.03 (d, 
1H, J=16. 6Hz), 4.02 (s, 3H), 3.86 (d, 1H, J=18. 5Hz), 3-83 (d, 1H, J=17. 1Hz), 3. 
75 (d, 1H, J=16. 1Hz), 3.73 (d, 1H, J = 16. 1Hz), 3.62 (br, 111), 3.58 (d, 1H, J = 16. 
6Hz), 3.10-3.15 (m,2H), 3.00 (d, 1H, J=18. 6Hz), 2.94 (dd, 1H, J = 14. 2, 8. 8Hz), 

2.38 (d, 1H, J=14. 2Hz), 2.18 (dd, 1H, J = 14. 2, 4. 4Hz), 1.94-2.00 (m, 1H), 1.71 

(dd, 1H, J=12. 7,4. 4Hz), 1.28 (d, 3H, J=6. 3Hz). 
$J44 : iuV^^-'y / -^jIt^X b g ] 1 T - ;I/-Gly-Gly-Phe-Gly-DXR 
^J24T#/c^;l/^' + ->y h => U T)Va-)V<D± b 'J O A&(1. 5 

g) &M25tmM<v?]&X b U > f^7>*-^ 2*t£a.2 g) K^SILfcfc. z. 
© 400 mg ^N,N-^yf^tw^7; K(24 ml) llfeM^ i±/c G - 3* 
-N-(Gly-Gly-Phe-Gly)-DXR©i^J&(76 mg) ON,N-^yf;^^7; K(24 ml) 

^ N X24 D> l-x^y*;b^-2- x(- + H2- i? 

tFn^y+7'J> (400 mg) ^JE&jtax.. m&T~mjtWLtZfr*B.fcZ-*ttz 0 
-©£{£$©5 ml-To^^lO ml ©i* y --rt/^KiKTLfc,, Cftt::3 M tg-ffc-^ b 
l>?A7jd§$t (2.5 ml) , •Jx.^ju^-'rjum ml) £Jjn;iT. flrtfi Lrt:i±«£i8 
4>#1* (3500 rpm, 8#) (c^OHfe/Co C©it«*0.5 M ^TKiC^ft? L> ><4 

= U 177 ^ ;P*-(0. 22 //m)TML/c^. J**ll£«l L/T«aa<fc#tt(40 mg) 
*<t&®*b. 1 M Jfrffc-*- h U ^A 7 J<^{r^S?m> GPC (*7A:«7- 

TSK Gel PW-4000XU *§J& : 0. 1M NaCU ffiM ■ 0.8 ml/min ) T##f Lfcij&SL 
&tf#4fc^#/©^IM4Xx^? (0.01 Mb 'JXW, pH 7.4, 36 fig 
ml) * * ft ft g| 18^(^13 19 K^-To ^^©ElMilC^il^ PBS 
(pH 7. 4)4^© 480 nm Cfcl^Ml^^t^f 6.0% (W/W) 
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#145 ■■ *> jvtf^i/ * ±n^±Zi hJz>JLV t )V3-)V(D v y ^±2kZ $ Atg 

-f^X h^>T150 (20 g. 7ri^y7tti, 150K ) £0. 1 M mWt 

t&ffim (pH 5.5. 2000 ml)K«#U iS3^»^ h'J^A (66.0 g) 
(2000 ml) £1)UZ-tz 0 mitLtefrt, 4'CTlOHIHHt^ Lfc&^ xfi/>/y 
(14.0 ml) £}|D;U — WfciK#Lfco SCt^^7^TT8 M TRBUfc* h ') «>A7K*ft 
£/8<^TpH£7.5 i:IILf: 0 7K*<b* ^5??^ h U A (28 g) 
^> tJB-c-!fe9tj$Lfco WeWre pH 5.5 KiftSU 4ttl 

500 mlttglilltMl^/Co jgljt^ -r + Xh7>T110 (20 g) iro^T_hIB 

0 <hU 40°CT4B#fl5^ h Ltz&, pH£ 7 iCD|g LTf^b^f nfc:r 

+ Xh7>*iJ T^n-^^trJ&jft****:,, ^V^-v y ? x-30 K*aia*^ 
fcC^/** *v 7X-5$l£/fl^Tfl£±ML7c?& N iliiaiLTr + X h 7 > ^ 'J 7 
;l/3-;K4.6g) £f#/c 0 :©iftD^fl (y^atifi. >4g*P) li. 17K 

O /Co 

:®f+xl>7>#'J7/l/a-;K2.5g) ^7K»MJ-)A (17. 5 g) £-7k 
(75 ml) {C^LT^t»nS7K^tt^*a^.. ^T'^^^/Co d CDigjfcKTSKtfTF 

V vt)\>mfc (25 g) ^iP^T^^-a-TC^, ^iST20H#F^S^^-a-/Co 
S(&tt*itS?-CpH* 9 KSMSL*:^ /<>T *v ? X-5M^ffi^/cPI^Mi^ir «fc 

h 5 U 7;^-;KDt h U ^ AJg(4. 0 g) :o«»©^fi C^Uit 

jfl. Zffr^yMm) It 45KT*)i9. CM{fcJK(i0.9 T£>o7C 0 

ZLCDT^U*'* ^TV-r^X h 5 U T;1/3—;U©^- h U *7 Aig(3. 7 g) ^7K 
KJSJSSU Bio-Rad AG 50W-X2 (200-400 ^ >y->^> H + ID * 5 A k: © -tf N 7 kT 
^tHL/Co :®M:h'ixf^7;> (5.8 ml) ^0^/;^ IMltl 
E<b-&tt(4.4 g) **»fc 0 
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#|J46 : ^^^^y/f^f^X h 5 > # U 7;Ur> ~;l/-Glv-Glv-Glv-Phe-NH-A' (A 
-NH 2 =DX-8951)©^fiR 

^•7Ai&(4. 4 g) aN-^^fW;l/A7; K (300 ml) KjgJS? c ©i£ 

h 'Jxf ;l^7; > CO. 19 ml) £ 3 ' -N-(Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX 

-8951)© h U 7;btoftt^ (580 mg) £-£frN, N-^ / f;l/*^A7 S K(45 ml) 
l-xh + y*;^'-;H- ih + y-U- v> t Fo + y + y "J > (4. 4 g) 

tt-fk^- h 'J •> A7K^T pH lOKSilgLfc^ 5 ml-fo£#25 ml ©i?y-;l^ 
!:ITt/:o CftK3 M Jt^^ffc^- h U *A7Ki§# (1 ml) „ i?xf ;i/x-f ;l/ (5 
ml) £flD;iT. *FrWLfctt»*&i|>$MI (3500 rpm, 8 #) laOtfeto C©fct 
««-7)c{c^«?L. ^tfrJSI (x^? h;l/^TU # y b*yfr^m. 6000-8000) ttm 
SfcfcKfcfLTatfff U 2i*frt«[*5 U 177 7l^-(0. 22 # m) T dfcifi L fc 

0.1 h U *mmm (pH 9.O) 362 nm i:fcl75Mi:S^l^Silfci 

d^>> 4.6% (W/W) Tfco/Co 

#J47 : a - /- f-JU-r*^ b 2 y 7 7U3-7l/-Gly-Glv-Gly-Phe 

-NH-A'(A-NH 2 =DX-8951)©-£j& 

W5T#t>n^:f+X F 7 >l |J 7^3-;K2 g) TRM^hU^A (14 
g) £tR(60 ml) K^UT^ftSTkSSiRKinx^ ^fiT*»*-a:fco - ©i£ 
^ir7j<?#TTa: -rntT'p h?* >&(19 ml) ^Jtox. T*gj$ * -tf*i^> ^i£T'18 
raMfc^-^Jto d©£l£Jft*MfcT pH 8 i:iBSlfc^ /<^ft7 7 7x-50 

a ^71/^771/^^^^ f-7U-r*X h 5 U T7bn-;U©^ h U £ AJ^ (2.95 

g) &ntz 0 zcDVunofr^m. (f^mm, -r^^ymm i*. 45K-c*.ofc 0 

M*/; 0 ©a -jt f-7U77;U^'^->^ f-7HfcftM\ *i^*+yy ^;U-r*x h 
=> y# U T7l/3-7l/©^^{C?il:TJ^T©^(CJ^a6/c 0 a - / f^;H + yy 
^;U-r*X h 5 >tf U T7b3-7P©^- h U -7 AJ&©7K*£^£ Bio-Rad AG 50W-X 
2 (H + SSI) rtvAKttU a«tt£S|»tt*LTftm£ LTffll*fc„ C©fm£P7T 
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IittO.1 N ttBI-CiBf^Lfeo &*4©flSM* s mg . 0. 1 N 7jc®Mb^- h 'J "7 A 
7ki§i£©i5r5£ji*Jft£ a (ml) . 0. 1 N b (ml) tU a - > ^ 

*;^>-»f;KbI* 13.4(a-b)/[s-7.2(a-b)] ©^d d; 0 #a&fc 0 «e©*S*o 

CKDa -y 7^77 •> y t^Ut' + X h 7 U T7HJ -^U©^ h "J £ A^ 

(2.2 g) **KKiSA¥U Bio-Rad AG 50W-X2 (200-400 / •y>^. H + ii ^ U 

(MM. 44 miru S£ 210 mm) K © -fcU TK^IliL^o - ©JgajftK h 'J xf;P7; 
> (4 ml) ^D*./^. /IMiLTa - J fi^;P*>->y ^7Ut**X h v 
ij 7;P3-^0 h 'J Jif-^UT AJS (2. 69 g) ^|f; 0 

£ CD a - ^ ^Jlt) > > •f-^-r + X h 7 U 7^3-;!/© h D xf;l/7 

>*j=."i7A£ (2.68 g) aN-yyf^t»;l/A7; K(60 ml) <rjgf?Lfc 0 

i^{r^L^3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NHg =DX-8951) 

(350 mg) frt>miQtmm<D-Xfe"Cmoc ftLTW^aaSS'-NKGly-Gly-Gly-Phe) 
-NH-A © h >J 7^* Dftifi^: h "J xf ;l/7 ; > (0.116 ml) £N, N- : J * f- fr*Jl> 
A7; K (10 ml) IZj&frLT&btlZi&fa l-x. b * * Jl<**—Jl'-2- Jih + -> 
-1,2- v^t K0*-> + y U> (2.68 g) £N, N-vM fW^A7 5 K ( 1 0 ml) irfg 
^ LT#£:ft£M£]l|IMjX-> SST- lfe«#Ltt#£EJG£3-«:;fco - ©£J& 
«C3 M mik-j- b U CAzKi§$(40 ml) £2H1/U 6 ml-To^^30 ml ©i* / -Jl 
tplzMTLtz 0 Zti*'tUZ3 M igffc* b U «7A7X^ (1 ml) „ ^xf^x-f^ 

(5 ml) ^jfJDx.T. (3500 rpm, 8 #) iz±t}m&tz 0 Z. 

VttmZT-Z b >~C$cfrLtz'&, TfctC^U 3 M ^-fb^ h U O AzMgiKOO ml) 

£jJD;L> 0. 1 M TRgMfc^ h 'J >7 AtK^T pH 9 KIMBEU 37°CT 1 MIL 

liUC«M;'J^77^^-(0.22 ^m)-cataftU*:^ SMSISJgLT 
«SfE>ft:^<te (2. 15 g) *#t 0 #<b^£0. 1 M i£<b± h U -7 AtR^K?$JS?^ 
GPC (77 -5 A : TSK Gel PW-4000XU : 0. 1M NaCL iftnii : 0. 8 ml 

min ) ■VfrffiLtzf&m. Rtf^fc^ttO^lfcRJKx^* h ;U (0. 1 M h U X«J 
pH 9.0, 0.21 mg/ ml)^^n^tlH20*> ^0*021^^^0 #-fb£^©E^>fb^ 
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#iaS<7>#*£0. 1 M h nllt (pH 9.0) tt® 362 nm jr (7 £ RftJKKgl 

-3^t£tL/;tC5^ 5.9% (I/I) T&o/c 0 

#J48 : 3'-N-(Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) h U 7 )V* n 

Phe-Gly-0Bzl©p- h;l/x>x/l/^>H (3.06 g) . Boc-Gly-OH (1.10 g) . N 
-t Kn*->7^ > >4 i K (941 mg) „ N-y * 'J > (0. 725 ml) „ N, 

N-v?yfMwl/i,7; K(40 ml) 4 "CfltfHfl L N, N ' - >>->?a'\ 

4-->;l^;U*v^ S K (1.56 g) ^-AD^/Co b «^ bSlt ^ t 

Kfcm%mR3&m l/c 0 mt*^ u ^w^^o? h -7 ^ - (?§m^ : 

•^^Dnyn : y^y-;b-98: 2 8§tf£) Tfif $J LTBoc-Gly-Phe-Gly-OBzl (1. 
93 g) £?#/c 0 

^H-NMR (DMS0-d 6 ) 8 : 8. 52 (dd, 1H, J=5. 6, 6. 4Hz), 7. 97 (d, 1H, J=8. 8Hz), 7. 30 - 
7.39 (m, 5H), 7.15-7.26 On, 5H), 6.83 (t, Hi, J=5. 6Hz), 5.14 (s, 1H), 4.52-4. 
57 (m, 1H), 3.87-3.96 (m, 2H), 3.57 (dd, 1H, J=5. 6, 16. 7Hz), 3.43 (dd, 1H, J=5. 
6.16.7Hz), 3.01 (dd, 1H, J=4. 8, 14. 3Hz), 2.77 (dd, 1H, J=5. 6, 14. 3Hz), 1.37 (s, 
9H). 

f#^n/cBoc-Gly-Phe-Gly-OBzl (1.78 g) *M*.x*-;K60 ml) l^mML. b% 

-pd-c d.8 g) #&t\ 2mmmmM7tLtz 0 ****** u «tt*«£E»ttu 

Boc-Gly-Phe-Gly-OH (1.41 g) £#/c 0 

] H-NMR (DMSO-d 6 )(5: 8.35 (t, 111, J=5. 6Hz), 7.94 (d, 1H, J=8. 8Hz), 7.15-7.26 

On, 511), 6.85 (dd, 1H, J=5. 6, 6. 4Hz), 4.52-4.58 (m, 1H), 3.76 (d, 2H, J=5. 6Hz), 
3.56 (dd, 1H, J=6. 4, 16. 7Hz), 3.43 (dd, 1H, J=5. 6, 16. 7Hz), 3.03 (dd, 1H, J=5. 0, 

13.5Hz), 2.79 (dd, 1H, J=9. 5, 13. 5Hz), 1.37 (s, 9H). 
±Tl#^tl/cBoc-Gly-Phe-Gly-OH (500 mg) *>*«*: t«l-fc K a 4- > X ? -> > -f = K 
(161 mg) aN-y^fWA7; K(10 ml) {r^U/c Q DX-8951 
(D/ 9 >X7l/* >l?i& (530 mg) ih<Jxf;l.7;> (0.146 ml)^*j?L/cN, 

N-^yf^^^AT; K(50 ml) ^^iDx.T. 4 °CfC#£|] Ltz^ N, N ' - ? 

p-\+-->;U^;l/*'^^ ~ K (268 mg) ^flOX-T^ ji^Ti^ST — B&tt*£ Uttrt^ 

4 - C^tfcS^ \ : J 9 * 9 y. * 9 J -7U = 96 : 4 igjft) T'ffiM LT3'-N-(Boc 
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-Gly-Phe-Gly)-NH~A (A-NH 2 =DX-8951) (100 mg) £4#*: 0 
*H-NMR (DMSO-d 6 )<5: 8.39 (d, 1H, J=8. 0Hz), 8.34 (t. 1H, J=5. 6Hz), 7.98 (d, 1H, 
3=1. 2Hz), 7.78 (d, 1H, J=10. 3Hz), 7.33 (s, 1H), 7.13-7.24 (m, 5H), 6.80 (dd, 
1H, J=5. 6, 6. 4Hz), 5.55-5.61 (m, 1H), 5.44 (d, 1H, J=16. 0Hz), 5.41 (d, 1H, J=16. 
0Hz), 5.25 (s,2H), 4.43-4.46 (m, 1H), 3.69-3.79 (m, 2H), 3.50 (dd, 1H, J=5. 6, 
16.7Hz), 3. 41 (dd, 1H, J=5. 6, 16. 7Hz), 3.16-3.19 (m, 2H), 2.98 (dd, III, J=4. 8, 
14.3Hz), 2.79 (dd,lH,J=9. 5. 14.3Hz), 2.41 (s, 3H), 2.19-2.25 (m, 1H), 2.10- 
2.15 (m, 1H), 1.82-1.90 (m, 2H), 1.35 (s, 9H), 0.88 (t, 3H, J=8. OHz). 
Mass (FAB); m/e 797 (M+l) 

f#£nfc3'-N-(Boc-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) (100 mg) £ h 'J 7 )l 
*vWm (3 ml) KmfrL, lBf^^fiL/c 0 y^y-;K30ml) 
T##*2[IU ^^y-;K30 ml) 2 0?to MM* -r ;UTSfc 

^LT, tfl^fc^^O mg) ^#/c c 

*H-NMR (DMS0-d 6 )5: 8.52-8.62 (m, 1H), 7.94 (s, 3H), 7.79 (t, 1H, J = l 1. IHz), 
7.34 (s, 1H), 7.15-7.27 (m, 510, 6.52 (s, II!) , 5.57-5.61 (m, HI), 5.36-5.46 
(m,2H), 5.24 (s, 2H), 4.66-4.70 (m, 1H), 3.69-3.81 (m, 2H), 3. 61-3. 68(m, 1H), 
3.40-3.47 (m, 1H), 3.15-3.23 (m, 1H), 3.01 (dd, 1H. J=4. 0, 13. 5Hz), 2.77 (dd, 

1H, J=9. 5, 13. 5Hz), 2.12-2.23 (m, 2H), 1.81-1.91 (m, 2H), 0.89 (t, 3H, J-7. 2Hz). 

Mass (FAB); m/e 697 (M+l) 

#J49 : 3'-N-(Phe-Gly)-NH-A (A-NH 2 =DX-8951) h U 7 a ifc®?±&©^/& 

Boc-Phe-Gly(771 mg) <£ O'N- t K p 4- > X ? •> > -Y ~ K (300 mg) £N, N- v 
^f;b*^i,7; K(10 ml) KfeMLtZo DX-8951 ®/^>X;U*> 

$tf&(1058 mg) £ h'JxfjH; > (0.293 ml) t /cN, N-v? y ^^*;UAy 

i K(50 ml) 4°CC^±PL/c^ > N.N'- v ? ;1 v 

-< ^ K (494 mg) £#[];iT. M^T^^T— M^L^^t>S!S^-ti-/Co 

uu / ? y : * ? J - )V = m : 2mU) TffiSi LT3'-N-(Boc-Phe-Gly)-NH-A (A 
-NH 2 =DX-8951)(1.20 g)£f#^o 
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H-NMR (DMSO-dg) 6 : 8.29 (d, 1H, J=8. OHz), 8.21 (t, 1H, J=4. 8Hz). 7.76 (d. 1H, 

J=10.3Hz), 7.32 (s, 1H), 7.13-7.25 (m,5H), 6.92 (d, 1H, J=7. 2Hz), 6.49 (s. Ill), 
5.56-5.61 (m, 1H), 5.44 (d, 1H, J=15. 9Hz), 5.38 (d, 1H, J=15. 9Hz), 5.25 (s, 2H), 
4.08-4.12 (m, 1H), 3.78 (d, 1H, J=4. 8Hz), 3.16-3.25 (m, 2H), 2.99 (dd, 1H, J = 

4.0,13.5Hz), 2.72 (dd, 1H, J=10. 3, 13. 5Hz), 2.40 (s, 3H), 2.09-2.35 (m, 210, 

1.80-1.91 On, 2H), 1.16 (s, 9H), 0.88 (t, 3H, J=8. OHz). 

Mass (FAB); n/e 741 (M+l) 

_hT-#t>n/c3'-N-(Boc-Phe-Gly)-NH-A (170 mg)£ h "J 7^tnfti (4 ml) 

izm^L, lRfTOttL/co mm&&&\s* /?s-ji>ao mi) t*M2@, ^ 

?;->K\Q ml) T*M2||to/;1 »x-f;Wl"C> MsZ4t&%>) 
(100 mg) £#fc c 

^H-NMR (DMSO-dg) 8 : 8-88 (t, 1H, J=4. 8Hz), 8.68 (d, 1H, J=8. 7Hz), 8.05-8.15 
(m, 3H), 7.79 (d, 1H, J=ll. 1Hz), 7.26-7.36 (m, 5H), 6.52 (d, 1H, J=7. 2Hz), 5.57 
-5. 62 Cm, 1H), 5. 43 (d, 1H, J=15. 9Hz), 5. 38 (d, 1H, J=15. 9Hz), 5. 19-5. 28 (m, 1H), 
4.10-4.18 (m.lH), 3.93 (dd, 1H, J=4. 8, 16. 7Hz), 3.82 (dd, 1H, J=4. 8, 16. 7Hz), 
3.17-3.24 (m, 2H), 3.14 (dd, 1H, J=4. 8. 13. 5Hz), 2.95 (dd, 1H, J=8. 0, 13. 5Hz), 
2.42 (s, 3H), 2.14-2.25 Cm, 2H), 1.83-1.91 On. 2H), 0.89 (t. 3H, J=8. OHz). 
Mass (FAB); n/e 640 (M+l) 
$J50 : 3'-N-Gly-NH-A (A-NHg =DX-8951) h U 

DX-5981 ? >x;U* >mtM. (530 mg) t V 'J if^7 = >(0. 28 ml) 
N-yyfil'MAT; K(10 ml) fcSJWU 4°CK#£Pb7^ > Boc-Gly CDN-t K 
n*>x? > S h'i^r^ (327 mg) *j&DAfc 0 ifc*TK£i&T— Bfcit*$ Lfc 

"7-7 4 - (mmm : i?? an J ? > : t ? J -;P = 98 : 2 j£$D TfliLT3'-N 
-(Boc-Gly)-NH-A (A-NHg =DX-8951) (500 mg) £?#/c 0 

^H-NMR (DMSO-dg) 6 : 8.38 (d, 1H. J=8. 3Hz), 7.77 (d, 1H, J=10. 7Hz), 7.31 (s, 
1H), 6.89-6.91 (m, 1H), 6.49 (s, 1H), 5.55-5.59 (m, 1H), 5.45 (d, 1H, J=16. 1Hz), 
5.38 (d, 1H, J=16. 1Hz), 5.27 (d, 1H, J = 19. OHz), 5.18 (d, 1H, J=19. 0Hz), 3.50- 
3.62 (m, 2H), 3-15-3.19 (m, 2H), 2.41 (s, 3H), 2.18-2.24 (m, 1H), 2.08-2.12 
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(m, 1H), 1.81-1.91 On, 2H), 1.31 (s, 9H), 0.87 (t, 3H, J=8. 0Hz). 
Mass (FAB); m/e 593 (M+l) 

_hTt#t>n^3'-N-(Boc-Gly)-NH-A (100 mg)£- h U yjlyt^mm (2 ml) Kjg*> 
U lWiL/:„ ^fils y^y-;K10ml) T*^^2[H. 

;kio mi) 2 EitTo /c^. mmz^-T-jis-zimfyL-c. mmt^tym 

mg) £#/c 0 

^H-NMR (DMS0-d 6 )5: 8.88 (d, 1H, J=8. 8Hz), 8.08 (s, 3H), 7.81 (d, 1H, J=ll. 2Hz), 
7.34 (s, 1H), 6.52 (s, 1H), 5.63-5.67 (m, 1H), 5.45 (d. 1H. J=16. 7Hz), 5.40 

(d, 1H, J=16. 7Hz), 5.36 (d, 1H, J=19. 1Hz), 5.25 (d, 1H, J=19. 1Hz), 3.56 (s, 2H), 
3.11-3.19 (m, 2H), 2.43 (s, 3H), 2.23-2.28 (m, 1H), 2.11-2.19 (m, 1H), 1.81 

-1.91 (m. 2H), 0.88 (t, 3H, J=8. 0Hz). 

Mass (FAB); m/e 493 (M+l) 

#J51 : fiJim-^ / ^I/t^X H 2 >^ U TJ\y^-JU(D h U y 7 )IT — ? At£ 

■7*7, h^>T500 (50 g, 7 r )\y-? : sT#M, 500K ) £0. 1 M WtffltWkM 

m. (pH5. 5, 5000 ml) fr/gfj?U M^^mWti- h U U A (165. 0 g) cdtK^^(5000 
ml) *1)U*.tz 0 MlhLtefrZ 4 "CXlOBmmWLtzm, x-7vyyvz}-)l(&. 

o mi) zm*.^ -wu: c %.mm*8 m 7kmit+ h u v ^mmzm^x pii 

7 i:iIl/: 0 7j^t*^^ h 'j-7A (70 g) ZMx-TmMLtzWt^ —mttW 

Ltz 0 fcmmzik&L, mmx ph 5.5 km^lx 4°cx lmmmw^t^ 8 
m 7mat± h v ^A7K^$£ffl^T ph 7.5 cisi/co tf^n/c?^^^^^^^- 

m^m^mbx. fnh7>i'j7;^-;b (20.2 g) £*#rt 0 

i 1 ! (y^atifl. ^^^y^m) Ji> 159K-e&ofc 0 
c©t-'^x h7>-f'J r;un-;K7. 5 g) 7KM:^- h'JOA (31.5 g) £7K 

(225 mi) Lxnt>ftz>7kmm^imz-, ^.&xmmz-&K 0 zcDmm^* 

^TTty^D;« (45 g) zmz-xmrnrnttz'^ mi&X—mEifcZ^tzo c 
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X b r> U TJI<3-JU(D± h U ^ Ai&(8. 5 g) *l#fco -©ifeff (^ 
ffltft, ^;U7>fim) it 274K T*^ 7? ;l/*'*-> ^ ?-;KtJ£teO. 4 T^o/c 0 d 
<2>£jJl#3-iy / t^Ut^X h7>#'J T;Un-;U©-^- h >J ^ A^(2. 0 g) £7kf^ 
fc?L, Bio-Rad AG 50W-X2 (200-400 / -y Il + I) (fig 44 mm. ft 

$ 210 mnOKcD-tK 7kTmmLtz 0 CO«i: h ^ ; > (4 ml) 

/c^. ?^^L-C|II£^tl(2. 2 g) zmzo 

#|J52 : *^^>->^f^f+7 h ^ >^ 'J T;b3-;l/-Gly-Phe-Gly-NH-A'(A-NH 2 
=DX-8951)g>£-/3£ 

(200 mg) aN-^f^ibA7; K (7 ml) lZ-mffi.mtti 0 Z ©7gj& 
#]48TWc3'-N-(Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) © h U y Jl* aBM 
ig(41 mg) ©N, N-->Vf;V*^A7 ; K (5 ml) Sift. h'Jxf;b7;> (0.014 
ml) „ 1-jh h4-->^;l/^'-;l/-2- xRH,2- ytFD + J/*y"J> (100 mg) 
^JUMl^U MT— Bfem#L ft mlT'o^#10 
ml Ox^-i^i;|TL/:. C tlil3 M ^k^- h U ^ AtK^ (2.0 ml) „ 
^i^;bi-^;K25 ml) £tox.T. +/rtJB LfcM^ii^gl (3500 rpm, 8 #) 
i:ct^tJ6/;o C©M£0. 5 M ^7K^^ML. 7KHTF0. 1 M 7k®Mfc^- h U^A 
7j<^T pH 9 irt/Co ^tl/cTk?^^^^ y ? X-50 JBt^ffl ^/cPinitii 

i&Ltzm, iM&&,-mLTM%Mt&® (190 mg) ^#r-c 0 ifit^^mmit^mm 

(D^A&Q.l B MJ xS»t (pH 9.0) ^Tcd 362 nm tr & «j £ ©^{r^-^^T 
^ltfciC6 4.5% (W/W) T-^o/Co 

#J53 : ijJl#*isJ t^Ut^X h 5 >^ U T^n-;U-Phe-Gly-NH-A'(A-NH 2 =DX 
-8951)o£-j% 

24 Ti#rt# 71/ f^-r^X h v >tf U T )1>(D-)- h 'J ^ AJ^(2. 5 

g) *7klzmML, Bio-Rad AG 50W-X2 (200-400 * <y v ^ > EtgN H + M) 77 => 

^ 'J T -JU(D h U xf;l'7 >^-u At£(2. 5 g) ^#/c 0 
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m (200 mg) HN-yyf;l/*;bA7; K(12 ml) icjgi? $ -tf/c 0 Z&mmiz. #J 
49T?#/c3'-N-(Phe-Gly)-NH-A (A-NH 2 =DX-8951) CD h 'J 7 o g£$?i&(42 mg) 
tMJxf^7;> (0.016 ml) cDN, ti-i? J +)i<*)l A T $ K (5 ml) Jgjft N 1 
-i h + '>^7^^-^-2- ih + y-U- ^hh'D + ->+yj> (200 mg) £JE& 
J&D*.. LT^iaT—Bfem^L^^^StC^-a-^o COSfSttiCTK (300 ml) 

ts^m^mm^o. 1 n TKBKt^- h «j * atm^t p h io<t l, mmi co. i6#m . 

7 ^1/ h n >tt«!) SralifiS-tirfco Si® L fc»tt*/<>f ^ "7 y >7 x-50 
RB^atjfl^JCj: «)Ilfc*&U U #T 7 j - (0. 22 //m)-C«aflLfc^ 8N 

te<e«LT«iEYk^ (180 mg) £*#fc 0 #te^©Eggffc£&g|g©3-*£0. 
1 M h UXglrffi (pH 9.0) 362 nm i:fcl^MCl^M^iL/;i: 

d ^> 6. IX (W/W) -C*o/c 0 

#J54 : *;^'+->yf^f+7 h v >^ U T;l/=J-;U-Gly-NH-A'(A-NH 2 =DX-8951) 
©-£j& 

^J51T#/c# ->y- ^U-r + X h 5 U 7;^-;i/© h >j jl^;ut 

^AJ^ (370 mg) aN-^fWA7= KOO ml) -ti;fc 0 CCD?gfl$i;\ 

^J50T#/c3'-N-Gly-NH-A (A-NH 2 =DX-8951) <D h U T^l^n fftgfe%(57 mg) ON, 
N-^yf;^^A7; K (3 ml) «« N h'Jjif-;UT= > (0.027 ml) , Mh + 
•>#;P*^U-2- x h^v-1,2- 5>fc Ka + i/ + y "J > (185 mg) £JE&flfl;i. ^ 

/«£*< /Co d©MJS^©5 ml-To*#l0 ml ©x^ y 

^{-rfSTL/Co :tii:3 M igYfc^ h U ^AtK*&» (2.0 ml) „ Vx.*-frx.—7-JK25 
ml) ^iO^-T. WmUfcit***^!* (3500 rpm, 8 #) K J: „ CCD 

i*»£0. 5 M U 1 M ^KSff-fb^- h U 7A?J(» pH 9 t L 

Tto W&nfcTKJ&Jfc*'** ?x-50 M*ffl^fc|R^j*jij*lwJ: 0^L/c o 

K£SiSU*a^g5®iSjK£S UtfT?* ;l/*-(0.22 p)-Ctt«Lfci, 
LT«&{fc<&tt (290 mg) *»fc 0 #te^tt©B£ffc#&&&©£-*£0. 1 M MJ 
(pH 9.0) tfT'CD 362 nm KiS 1} SWSCio'M^t L/c £ C 5 0. 
5X (W/W) tfc-oto 

#J55 : ft ;U f;UftX h U T;U 3 - ;U-Gly-Gly-Phe-Gly-D51-7059 
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Boc-Gly-Gly-Phe-Gly-OH (200 mg) £■ b 'J 7Jl*t3ffltW; (4 ml) Kjg^ U 1- 
5 mmmWLtz 0 ?g$;£^feU / 9 7-;K10 ml) ^^211, i?y-;K10 
ml) T*?$£ 2 0^0^^. ii^x-r^t^LT, Gly-Gly-Phe-G]y-OH© 
h D 7;btaftiJ| (225 mg) £?#/c G 

^H-NMR (DMSO-d 6 )c5: 8.48 (dd, 1H, J=5. 6, 5. 6Hz), 8.59 (dd, 1H, J=5. 6, 6. 4Hz), 
8.29 (d, 1H, J =4. 8Hz), 7.23-7.26 (m, 410, 7.16-7.20 (m, 1H), 4.58 (ddd, 1H, J = 
4. 8, 4. 8, 10. 4Hz), 3. 89 (dd, 1H, J=5. 6, 16. 7Hz), 3. 76-3. 79 (m, 2H), 3. 67 (dd, 1H, 
J=5. 6, 16. 7Hz), 3. 56 (s, 2H). 

±Tf t. tltz Gly-Gly-Phe-Cly-OH© h 7 rt/* ngfegMg (200 mg) tKCIO 
ml) ^i&ML, b 'J xf;P7 i >£r#DX.T pH 9. 0 9-7 U — >U 

J f-;UN-fc FD + yZ^y>-f = ;U # ;b # * - h (200 mg) ©7-tr h — b U ;U 
(5 ml) »jR*Jn^.x h U if^7 = >*J1^T pH 8. 0-8. 5 IzmWLteft 

bfST4^F B Wb^;o KJfcttlwl.5 N (50 mD^jfjn^, WtHLfcttiR** 

n^>: y^y-;U=4 : -C^LTFmoc-Gly-Gly-Phe-Gly-OH (151 

mg) j £-#^o 

^H-NMR (DMS0-dg)5: 8.28-8.32 (m, 1H), 8.08-8.12 (m, 1H), 7.85-7.89 (m, 2H), 
7.68-7.72 (m, 2H), 7.57-7.65 (m, 1H), 7.38-7.43 Cm, 2H), 7.29-7.34 (m, 2H), 
7.20-7.25 (m.4H), 7.14-7.17 (m, 1H), 4.45-4.52 (m, 1H), 4.26-4.30 (m, 2H), 
4.19-4.24 On. 1H), 3.77 (dd, 1H, J=5. 6, 16. 7Hz), 3.58-3-69 (m, 4H), 3.42-3.52 
(m,lH), 3.06 (dd, 1H, J=4. 0, 13. 5Hz), 2.78 (dd, 1H, J=4. 0, 13. 5Hz). 
±Ti#t>tl/cFmoc-Gly-Gly-Phe-Gly-OH (24 mg) „ TlfiCDit : 
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ti^tiS 9* V-JUm&W (D51-7059: 9, 10-O-C2-T = 7 if- 'J -r >)-13-0-[3 
-(tert-y h — ;UT ^ y )-2-t Kn + ->-3- 7 i-;H-ya^V -Y 

lO-f'T-tr f-;b-9- i>t Ko^'^f > III) (20 mg) fecfc^'N-t Fo*yX^y> 
-Y i K (7 mg) ^N,N-^^f^twl/A7; K (1 ml) icmMLtz 0 d©?g^^4 0 C 
(C^ipL/c^, N, N'-^->? D^^-WU^^iM ~ K (9 rag) £85fln U 

A? nv h ?'?7 * - m&WL : *J9uu * 9> : * 9 / -^ = 96 : 4 
$1 LTFmoc-Gly-Gly-Phe-Gly-D51-7059 (21 mg) £t#*: 0 

^H-NMR (CDC1 3 )(5: 8.06 (d, 2H, J=8. 1Hz). 7.75 (d, 2H, J=8. 1Hz), 7.18-7.61 (m, 
23H), 7.62 (dd, 1H. J=7. 2, 8. 0Hz), 6.07 (dd, 1H, J=7. 9, 8. 8Hz), 5.98 (d, 1H, J=4. 
8Hz), 5.63 (d, 1H, J=8. 8Hz), 5.00-5.40 (m, 4H), 4.92 (s, 1H), 4.60-4.69 (m, 211), 

4.41 (d, 2H, J=6. 4Hz), 4.35 (d, 1H. J=8. 0Hz>, 4.29 (d, 1H, J=8. 0Hz), 4.21 (t, 
1H, J=7. 5Hz), 3.96-4.07 (m, 3H), 3.73-3.86 (m,4H), 3.37-3.41 (m, 1H), 3.19- 
3.23 (m.lH), 3.00 (dd, 1H. J=8. 0, 13. 5Hz), 2.85-2.89 (m, 3H), 2.29 (s, 3H), 2. 
05-2.40 (m,4H). 1.57 (s, 3H), 1.56 (s, 3H), 1.53 (s, 3H), 1.40 (s, 9H), 1.22 

(s, 3H). 

Mass (FAB); m/e 1413 (M+Na) 

±iaT'?#t>n^Fmoc-Gly-Gly-Phe-Gly-D5 1-7059 (21 mg) £-;>?nny^> (1. 
8 ml) izmm&^. t°^7^> (0.2 ml) fciHIifcgU &&-CimmRl&Zittz 0 
- ©SJ&tt* 5/'J*W7A^D7 h V s ? 1 4 - mitiM : 'J 9 n o / ? > : 
^^y_;U = 94: 6*g$D -T!|t^LTGly-Gly-Phe-Gly-D51-7059 (16 mg)*»^ 0 
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H-NMR (CDClg) d : 8.10 (d, 2H, J=8. 1Hz), 7. 89-7. 94 (a, 1H), 7. 62 (dd, 1H, 3=7. 
2,8.0Hz), 7.45-7.50 (m, 2H), 7.17-7.42 (m. 12H), 7.10-7.16 (m, 1H), 6.97 (dd, 
1H, J=5. 6, 6.4Hz), 6.08 (dd, 1H. J=8. 0, 8. 7Hz), 6.02 (d, 1H, J=4. 8Hz), 5.62 (d, 
1H, J=ll. 1Hz), 5.23-5.30 (m, 1H), 5.23 (d, 1H, J=7. 2Hz), 5.10 (s, 1H), 4.98-5. 
00 (m, 1H), 4.60-4.63 (m, 1H), 4.38 (d, 1H, J=8. 8Hz), 4.33 (d, 1H. J=8. 8Hz), 4. 
13 (s, 1H), 4.04 (dd, 1H, J=5. 6, 16. 7Hz), 3.93 (dd, 1H, J=5. 6, 16. 7Hz), 3.82 (d, 
1H, J=7.2Hz), 3.73-3.82 Cm, 2H), 3.43-3.49 (m, 1H), 3.30-3.38 (m, 2H), 3.24 
(dd, 1H, J=6. 4, 14. 3Hz), 3. 04 (dd, 1H, J=8. 0, 14. 3Hz), 2. 89-3. 07 On, 3H), 2. 30 (s, 
3H), 2.01-2.50 (m,4H), 1.70 (s, 3H), 1.62 (s, 3H), 1.61 (s, 3H), 1.40 (s, 9H), 

1.26 (s, 310. 
Mass (FAB); ra/e 1169 (M+l) 

J£l±©^-e^J5£LfcGly-Cly-Phe-Gly-D51 -7059(33 mg) £N. H-'J / ?-7U*;UA 
7; K (0.5 ml) I'-feM^ ^J24T'#7t ij > / f^f^X 

h 7 >^ U T^n-;KD h 'J .x.f-71/T >^x^ Ai£ (180 mg) ©N, N- J f-7U*7U 
1±T i K (7 ml) mm, + xKH2- 2> t Kn*->* 

y «j > (180 mg) £j|g#cin*^ Mt— tfta^L^j^&sic^-a-fco -©SJC&lR© 

4 mliTo££-10 ml ©xt^ y - i^i:|Tl/: 0 ^ft-etlf::3 M b 'J A7K 

(2.0 ml) „ S>i*-;l/i--r;K25 ml) ^jtJO^T. WttJ Lfcita*^^* 

(2500 rpm, 8 #) la^Ifc/Co C ©fctI8£a: * / -;UT'gfc& Lfcgfc. 7Ktx*gft? 
U Bio-Rad AG 50W-X2 (200-400 /• -y->^. Na + M) ti 7 A (H 15 mm. g£ 

85 mm) lC©-tK 7jCT*§fcB U m^Wi 1 ^#to SlJix. Gly-Gly-Phe-Gly-D51-7059 
(10 mg) aK-^fWA7; K (0.5 ml) fx?§8?£ -tir/c^ #J24T?#/x * Jl 
t^y^ f-7U-r*x h 5 >tf U T71/3-7KD h U xf;i/7 — Ai£(60 mg) 
ON,N-y^f;l'twl/A7; K (5 ml) igjflu h 4- > # 7U#xi,yl/-2- xh+->- 

1,2- 5>k Fn + -> + y 'J >(60 mg) ©N, N-y> f^*M7 £ K(0. 25 ml) 
£ KfcUH^Ltt^&SlSS-tt-fco -©MtSf^lO ml ©oi^y- 

;^CiSTbfc^ 3 M ifrffc-*- h U ^A7jc^«[ (2.0 ml) . ^xn. ^7l/.x--r 7K25 

ml) *3to^. % t/rtH Ltzttm*m*bfrm (2500 rpm, 8#) ii J; »9 lft#>/x 0 dOtt 
^^i^ y -yPTft^Lfc^ *KigjS?U Bio-Rad AG 50I-X2 (200-400 /• >v •> 
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-3. Na I) ^77A (IltS 15 mm, g£ 85 mm) frcD-tK TkTZgajL. *gtM2£ 
f#^o 1 d:^m^2 Z&Ltz'iM;^ y ? x-50 t ^/clMM 

KJ; <9fl&t£L7c 0 MIUil>aMfe; U #7 7 ^ /U* -(0. 22 ^m)TM 
Lfcfc. Sli$«»LT«ia^tt (208 mg) £f#/c 0 ^b^^O. 1 M h U 

7 A 7 J<^^iC?§|?^. GPC (77 7 A : 17- TSK Gel PW-4000XU mm : 0. 1M 
NaCK iSfcii : 0.8 ml/min ) T^flf SC/*^i0i^ti|X7,^7 K 

;U (> 5 J -)V : tK = 10 : liSflJU 1.69 mg/ml) ^^n-etl[122fcct 0"®23{C^ 0 
*4k&®<£>mM4t&%>)mm(D^m& / ? J -)V : 7K=10 : l^fl^T© 240 nm 
iC*5(t5®5feJK{C^^T^*Lfc<h^5x 5.3% (W/W) T'*o/c 0 
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